Ruth Associates, Inc.

Providing Practical Solutions Siuce 1959

February 14, 2018

Ms. Debra Rossi

Remedial Project Manager

United States Environmental Protection Agency
Region Il

1650 Arch Street

Philadelphia, Pennsylvania 19103-2029

RE:

Army Creek Landfill - New Castle County, Delaware

Work Plan for Additional Investigation

Dear Ms. Rossi:

This work plan has been prepared on behalf of New Castle County (NCC) and the Army
Creek Private Settlors (ACPS) in response to the September 28, 2017 letter from the
United States Environmental Protection Agency (USEPA) requesting additional
investigation at the Army Creek Landfill (ACL; Site; USEPA, 2017). More specifically, in
the September 28, 2017 letter, the USEPA indicated that additional investigation is
needed to:

Determine the extent of dissolved metals (subsequently agreed on January 11,
2018 to include iron, manganese, cobalt) and 1,2-dichloroethane (1,2-DCA)
contamination in groundwater within the Upper Potomac Aquifer (UPA)
downgradient of the Army Creek Landfill (ACL) Western Lobe.

Evaluate the vulnerability of Artesian Water Company’s (AWC’s) Llangollen
Wellfield to releases from the ACL Western Lobe.

Determine whether the ACL is a source of per- and polyfluoroalkyl substances
(PFAS) in groundwater within the UPA.

The scope included in this work plan was developed in consideration of the following:

Discussions via teleconference on November 30, 2017 between representatives
of the USEPA, State of Delaware Department of Natural Resources and
Environmental Control (DNREC), NCC and ACPS

Meeting on January 11, 2018 with representatives of the USEPA, DNREC,
Artesian Water Company (AWC), NCC and ACPS at DNREC's offices

Email dated January 19, 2018 and subsequent letter dated January 24, 2018 from
the USEPA requesting analysis of major anions and cations in groundwater be
added to the scope (USEPA, 2018a)

Email dated January 31, 2018 from the USEPA in response to email from Ruth
Associates Inc. (RAI) dated January 30, 2018. The USEPA’s email approved

8 East High Point Road - Stuart, Florida 34996
(772) 631-6533



Letter to Debra Rossi
February 14, 2018
Page 2 of 9

RAI's request for extension of the submittal date to February 14, 2018, and
indicated that the USEPA will require the scope include sampling and analysis of
water within the ACL gas vents for PFAS. (USEPA, 2018b)

The following provides the background, conceptual site model (CSM), general approach,
methodologies, reporting, and schedule.

BACKGROUND

The ACL Site is a former 60-acre sand and gravel quarry that was operated as a landfill
between 1960 and 1968 and received 1.9 million cubic yards of municipal and industrial
wastes. (USEPA, 1998) The Site is bounded to the west and north by the Norfolk
Southern Railroad and to the south and east by Army Creek/Army Pond, which eventually
discharges to the Delaware River. Beyond Army Creek, to the east and northeast, there
is another Superfund Site, the Delaware Sand & Gravel (DS&G) Site. The DS&G Site is
not part of this scope of work; however, information available from investigations
performed in connection with the DS&G Site are included within this Work Plan, and
groundwater monitoring will be coordinated, to the extent possible, with monitoring being
performed for DS&G, to provide synoptic data sets. The location of the ACL and DS&G
Sites (Sites) and a map showing existing and proposed monitoring wells in the vicinity of
the Sites are provided as Figures 1 and 2.

A stability evaluation of manganese, iron and cobalt in the vicinity of the ACL and DS&G
Sites was prepared by RAI in response to a recommendation in the USEPA’s Fourth Five-
Year Review Report for the Site, dated September 8, 2014 (2014 FYR; USEPA, 2014).
RAI’s draft report dated December 12, 2016 (RAI, 2016) identified statistically significant
increases in the concentrations of these metals at Monitoring Well P-4, located
downgradient of the Western Lobe of the ACL, between 2006 and 2016. In addition,
based on RAl's semi-annual monitoring reports, 1,2-DCA has frequently been detected
in groundwater samples collected from Monitoring Well P-4 at concentrations that exceed
the maximum concentration limit (MCL). The historical ground-water monitoring results
from the wells located downgradient of the Western Lobe are provided as Attachment 1.
The scope included in this work plan will assist with qualitative evaluation of the
vulnerability of AWC’s Llangollen Wellfield to migration of constituents from ACL’s
Western Lobe.

Manganese concentrations are increasing at AWC’s Llangollen Wellfield, and AWC is in
the process of designing a treatment system to reduce manganese concentrations to
below the secondary drinking water standard (aesthetic standard) of 50 micrograms per
liter (ug/l) prior to public distribution. The contaminant plume located between the DS&G
Site and the eastern lobe of the ACL that extends downgradient to AWC’s Llangollen
Wellfield will be mitigated through the remedial actions put forth in the DS&G Record of
Decision Amendment No. 2 issued by the USEPA on December 12, 2017.

Based on per- and polyfluoroalkyl substances (PFAS) groundwater monitoring results for
samples collected by Golder Associates Inc. from UPA monitoring wells located
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downgradient of the ACL and DS&G Sites (see Attachment 2), perfluorooctanoic acid
(PFOA) and/or perfluorooctanyl sulfonate (PFOS) have been detected above the Health
Advisory (HA) of 70 nanograms per liter (ng/l; individually and/or in combination) in
monitoring wells along the downgradient edge of the ACL, including Wells P-4, MW-29,
and MW-31. Based on a preliminary assessment performed by DNREC in 2015, there
are numerous upgradient Sites that may be the source(s) of, or potential contributors to,
the PFAS concentrations detected in the UPA downgradient of the Sites.

CONCEPTUAL SITE MODEL
Hydrogeology

The Site is located in the up-dip, feather-edge of the Potomac Formation and its
stratigraphy is represented by proximal, stream-deposited sands, silts, clays and gravels
accumulated in an estuarine, marginal marine basin, with highly variable lateral and
vertical distribution of sand, silt, clay and gravel. Figure 3 provides the conceptual
stratigraphic column described herein. The Columbia rests unconformably upon the upper
portion of the UPA. There are occasional subcrop zones (zero-clay areas) where the
Upper Potomac Confining Unit (UPCU) has been eroded away and replaced by sands,
gravels and cobbles as evidenced by the presence of the Columbia basal gravel unit in
areas where paleochannels exist. In the subcrop zones in the vicinity of the Sites, the
Columbia Aquifer is in direct contact with the generally fining-upward sequence that is
present between the UPCU and the top of the UPA upper sand, referred to as the
Transition Zone, or UPCUTZ.

Within the UPA, which is the focus of this study, there is an intermittent clay unit referred
to as the Upper Potomac Dividing Clay (UPDC), which separates the UPA into two sand
units - the upper sand (US) of the UPA and the lower sand (LS) of the UPA. Based on an
oral report from AWC during the January 11, 2018 meeting, the UPDC was not observed
during the recent advancement of a borehole for installation of replacement production
well AWC-6R.

Columbia Aquifer groundwater is recharged by precipitation, with the exception of the
capped area of the Site which is designed to reduce infiltration. The localized groundwater
flow direction within the Columbia Aquifer is generally toward Army Pond and Army
Creek, which discharges to the Delaware River to the northeast of the ACL Site. The
general groundwater flow direction in the UPA is to the south/southeast toward the AWC’s
Llangollen Wellfield, and the presumed dominant direction of groundwater flow
downgradient of ACL’'s Western Lobe is shown in Figure 2. Prior to the groundwater
withdrawals in this area, the natural groundwater flow in the UPA was toward the
Delaware River, located to the east of the Site.

The UPA is a confined aquifer except in areas near the zero-clay areas where the UPA
is semi-confined. There is generally a strong downward vertical gradient from the
Columbia to the UPA, and between the UPA upper sand to the UPA lower sand, due to
extraction, predominantly from the UPA lower sand, by AWC at its Llangollen Wellfield.
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Current and Historical Aquifer Use

The UPA is used regionally as a drinking water supply. The groundwater within the UPA
upper and lower sand units is withdrawn and treated by AWC at its Llangollen Wellfield.
The extraction wells in use by AWC in the Llangollen Wellfield have changed over time,
causing shifts in the groundwater flow direction. Prior to the 1980s, wells in the western
portion of the wellfield (AWC-2, AWC-6, and AWC-7) were predominantly used. During
the 1980s and 1990s, wells across the east-west extent of the wellfield were used (wells
AWC-2, AWC-6, AWC-7, AWC-G3 and AWC-K1). Between the late 1990s through 2012,
extraction shifted to the wells in the eastern portion of the wellfield (AWC-G3 and
AWC-K1) with some contribution from Well AWC-7 in the western portion of the wellfield.
The well screens on Wells AWC-K1 and AWC-G3 failed in 2012, and withdrawal shifted
to Wells AWC-7 and AWC-2 with a total withdrawal rate ranging from 0 to 1 million-
gallons-per-day (MGD) until 2014. Since 2014, AWC has been withdrawing from Wells
AWC-2, AWC-6, AWC-7 and AWC-G3R, and average total withdrawal rates have
increased to approximately 2 MGD. Due to a screen failure in 2017, Well AWC-6 was
replaced by well AWC-6R and brought online in January 2018.

Historical pumping in the area included a groundwater recovery system installed and
operated by NCC between 1973 and 2004 to extract contaminated groundwater from the
UPA between ACL and AWC'’s Llangollen Wellfield. Extraction rates in the early years of
operation were as high as 1.7 MGD, and declined over time to less than 1.0 MGD as the
wells, pumps and distribution system became fouled. Between 1992 and 1993, a cap was
constructed on the ACL. After installation of the landfill cap, NCC installed and began
operating a treatment plant to decrease the iron concentrations in the extracted water
prior to discharge to Army Creek, until shut-down of the system occurred in 2004.

Groundwater Management

As discussed above, the UPA is used regionally for drinking water, with AWC'’s Llangollen
Wellfield located approximately 2,100 feet to the southeast of the westernmost portion of
the ACL Site. As aresult of the aquifer use activities in the area, the Site and surrounding
area is considered a Delaware Wellhead Protection Area.

In June 2006, the DNREC Division of Air and Waste Management and the DNREC
Division of Water Resources entered into a “Memorandum of Agreement” (MOA) for the
‘Army Creek & Vicinity, New Castle, Delaware” (DNREC, 2006). The MOA establishes
two groundwater management zones (GMZs) to manage releases from ten state-listed
sites in the vicinity of Army Creek “and to protect exposure of the public by way of potential
groundwater contamination.” In general, the GMZs were established to prevent
installation of new public or domestic water supply wells without additional layers of State
review. Based on discussions with AWC and DNREC, it is anticipated that future use will
be similar to current use.
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Surface Water

Surface-water samples collected as part of the monitoring program for the ACL Site do
not indicate impacts in surface water in Army Creek located between the Sites. Historical
surface water monitoring results for monitoring conducted through 2017 are provided in
Attachment 3. There are no known or documented surface-discharge points for the
impacted UPA groundwater associated with the ACL since shutdown of the groundwater-
recovery system. Based on the strong downward gradients between the Columbia Aquifer
and the UPA, discharge of UPA groundwater to the Columbia Aquifer and/or surface
water does not occur.

APPROACH AND METHODOLOGIES

The approach and an overview of the methodologies that will be employed for this
program are outlined below. Detailed descriptions of the field methods, documentation
and quality assurance/quality control procedures that will be employed are provided in
the Sampling and Analysis Plan (SAP), which is provided as Attachment 4.

Western Lobe Study Area

The following activities will be conducted to evaluate the extent of iron, manganese, cobalt
and 1,2-DCA in the UPA downgradient of the ACL Western Lobe and the vulnerability of
AWC'’s Llangollen Wellfield to releases from ACL’s Western Lobe:

e The existing UPA monitoring network will be expanded through installation of
additional monitoring wells downgradient of the Western Lobe. A total of four new
UPA wells will be installed as shown on Figure 2:

o one new well (P-4L) will be screened in the UPA lower sand adjacent to
existing UPA upper sand well P-4, to complete the UPA upper and lower
sand well pair at that location;

o one new well (MW-22NU) will be screened in the UPA upper sand adjacent
to existing UPA lower sand well MW-22N, to complete the UPA upper and
lower sand well pair at that location; and

o two new wells (WL-1U and WL-1L) will be installed to form a third pair (one
UPA upper sand well and one UPA lower sand well) to the west/southwest
of the P-4 and P-4/L well pair.

Addition of these wells will create an east-west transect of UPA wells (MW-38N in
the east, P-4 and P-4L in the center, and WL-1U and WL-1L in the west), and a
north-south transect of UPA wells (P-4 and P-4L in the north, MW-22NU and
MW-22N in the center, and AWC- 2, AWC-6R and AWC-7 in the south).

e Groundwater from UPA wells in the Western Lobe Study Area (see Figure 4) will
be monitored for iron, manganese, and cobalt for four quarters and volatile organic
compounds (VOCs) including 1,2-DCA semi-annually. Additionally, major anions
and cations will be included in the list of analytes for the semi-annual events. The
monitoring program is summarized in Table 1, and the well locations and the
general Western Lobe Study Area are shown in Figure 2.
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Well Installation/Development

Roto-sonic drilling methods will be employed to advance the boreholes for the proposed
monitoring wells. Continuous lithologic logging will be used for all proposed wells.

The wells will be constructed of 2-inch diameter, PVC, with 10-foot long, 0.010-inch
slotted screen, and will be installed through 8-inch diameter, steel isolation casing grouted
into the UPCU (competent clay) which divides, where present, the Columbia Aquifer from
the UPA. If the UPCU is absent, the isolation casing will be grouted into a lower
conductivity portion of the UPCUTZ. The placement of the well screens will be
determined in the field, based on: 1) observed volatile organic impact based on organic
vapor (i.e., PID) readings (although unlikely) and/or 2) visual evidence of impacts. If there
is no evidence of either, then the screen interval will be set across the portion of the UPA
(either upper sand or lower sand) with the coarsest materials. Additional information is
provided in the SAP (see Attachment 4).

The wells will be developed using swabbing and purging, until clear, sediment-free (low
turbidity) water is produced. Pumping rates, observed drawdowns and field parameters
will be documented. Additional information is provided in the SAP (see Attachment 4).

Surveying

All new wells will be surveyed for location, ground elevation, top of PVC elevation and top
of steel casing elevation. Certain wells for which discrepancies exist between the ACL
and DS&G survey data, or which may otherwise be suspect, will be re-surveyed as part
of this effort. Additional information is provided in the SAP (see Attachment 4).

Groundwater Monitoring

Groundwater samples will be collected from the wells located in the Western Lobe Study
Area as shown in Figure 4. A summary of the proposed groundwater-monitoring program
is provided in Table 1. Samples will be collected during four quarterly monitoring events,
two of which will be synoptic with the ACL semi-annual (April) and annual (October)
sampling events.

The primary constituents of interest are iron, manganese and cobalt, and samples will be
collected for analysis of both total and dissolved for these constituents during the four
quarterly events. The semi-annual and annual sampling events will include sample
collection for and analysis of VOCs including 1,2-DCA and major cations and anions (i.e.,
calcium, magnesium, sodium, potassium, ammonia, nitrate, nitrite, ferrous iron,
bicarbonate, chloride, sulfate, and sulfide). Details of the sample collection, handling and
analyses are provided in the SAP (see Attachment 4).

These data will be used to evaluate spatial distribution and temporal trends to evaluate
the extent of the impacts from the Western Lobe and to qualitatively evaluate the
vulnerability of AWC’s Llangollen Wellfield from iron, manganese and/or 1,2-DCA
concentrations observed in Well P-4.
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PFAS Source Evaluation

PFAS has been detected in the majority of the UPA wells sampled downgradient of the
DS&G and ACL Sites. Based on a preliminary assessment performed by DNREC in
2015, there are numerous upgradient sites that may be the source(s) of, or potential
contributors to, the PFAS concentrations detected in the UPA downgradient of the Sites.

Evaluation of the ACL as a potential source of or contributor to the PFAS concentrations
detected in UPA groundwater will be performed by getting a “snapshot” of the distribution
of PFAS in groundwater in the vicinity of the ACL and DS&G Sites. During the first semi-
annual sampling event conducted after installation of the new wells, groundwater samples
will be collected from the wells shown on Table 1 and Figure 4, which will include UPA
wells located upgradient and downgradient of the ACL, and the samples will be analyzed
for the list of PFAS included in the SAP (see Attachment 4). This event will be
synchronized with a DS&G PFAS sampling event, and the complete sets of data collected
for both sites will be included in the evaluation.

At the request of the USEPA, in addition to collection of samples from the UPA, collection
of leachate samples will be attempted from up to ten landfill gas vents (see Table 1 and
Figure 4) synchronous with the UPA PFAS monitoring event. An important consideration
in the evaluation of PFAS in the gas vent liquids is that the analytical method for PFAS is
a drinking water method not intended for use on other matrices such as leachate or
wastewater. Therefore, due to the inherent differences between leachate matrices and
drinking water matrices, there is the potential for matrix interferences and false positive
or false negative results from this analysis, and PFAS analytical results for the aqueous
samples collected from gas vents will be considered suspect.

These data along with information about the nature and extent of PFAS migrating from
upgradient sources will be incorporated into the qualitative evaluation of other potential
sources of the PFAS concentrations detected in UPA groundwater in the vicinity of the
Sites.

REPORTING

The results from the first round of monitoring for the Western Lobe Study results will be
reported within 90 days receipt of validated data, and will include documentation of the
new well installation. Subsequent reports will be synchronous with the ACL semi-annual
and annual reporting. Reports will include temporal and spatial plots for the data from the
Western Lobe Study Area, and groundwater flow evaluation.

The PFAS Source Evaluation will be issued following completion of the DS&G and ACL
monitoring events, and will include all data from those events, as well as information
gathered about other potential sources located upgradient and in the vicinity of the Sites.



Letter to Debra Rossi
February 14, 2018
Page 8 of 9

A final report summarizing the activities performed and data collected as part of the scope
presented in this work plan will be submitted to the USEPA after the completion of the
activities outlined in this work plan. The report will include the updated CSM.

SCHEDULE

The following is a listing of the anticipated schedule to complete this work. Please note
this these time periods are contingent on USEPA review, response times, and approval
and driller availability. Also, monitoring events will be synchronized with the routine ACL
and DS&G semi-annual monitoring events.

Western Lobe Well Installation and Development — May/June 2018

Quarterly Sampling Events — July 2018; October 2018; January 2019; April 2019
PFAS Sampling Event — October 2018

First Quarterly Event and Well Installation Report — October 2018

PFAS Source Evaluation Report — January 2019

Subsequent sampling data submitted with ACL semi-annual and annual
monitoring reports in January 2019 and July 2019.

Final Report with Updated CSM — July 2019

We hope you find the proposed scope and methodologies clear and satisfactory. If you
have any questions or comments, we trust you will contact us so we can provide
clarification and revisions as necessary.

Respectfully,

RUTH ASSOCIATES, INC.
\7%/@4 C. A

Michele C. Ruth, PE
DE 10335
President

CcC:

Michael P. Sherrier, Army Creek Landfill Remedial Trust
Michael Harris, New Castle County

Theresa Miller, Golder

Christina Wirtz, DNREC

George Weiner, Esq.

Margaret Hill, Esq.

John Andrade, Esq.

Charlie Root, EPA

Michael Hendershot, Esq., EPA
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TABLE 1

PROPOSED MONITORING PROGRAM
ARMY CREEK LANDFILL, NEW CASTLE, DELAWARE

Monitoring Location Well Type PFAS Western Lobe Water Levels
MW-28 Former Recovery X X
MW-29 Former Recovery X X
MW-31 Former Recovery X X
RW-10 Former Recovery X X X

BW-1 Existing Monitoring X X
BW-2 Existing Monitoring X X
BW-3 Existing Monitoring X X
MW-40 Existing Monitoring X X
MW-38N Existing Monitoring X X X
P-4 Existing Monitoring X X X
P-4L Proposed Monitoring X X X
WL-1U Proposed Monitoring X X X
WL-1L Proposed Monitoring X X X
P-5U Existing Monitoring X
P-5L Existing Monitoring X
P-6 Existing Monitoring X
MW-22N Existing Monitoring X X X
MW-22NU Proposed Monitoring X X X
MW-26N Existing Monitoring X
MW-49N Existing Monitoring X X X
MW-54 Existing Background X X
MW-56 Existing Background X X
MW-58 Existing Background X X
MW-18 Existing Monitoring X
DGC-10S Existing Monitoring X
DGC-10D Existing Monitoring X
DGC-11S Existing Monitoring X
DGC-11D Existing Monitoring X
GV-1 Gas Vent X X
GV-7 Gas Vent X X
GV-9 Gas Vent X X
GV-13 Gas Vent X X
GV-14 Gas Vent X X
GV-17 Gas Vent X X
GV-29 Gas Vent X X
GV-46 Gas Vent X X
GV-48 Gas Vent X X
GV-51 Gas Vent X X

Notes:

X - Groundwater samples will be analyzed for PFAS suite, consistent with the PFAS suite for DS&G, plus field parameters.
Samples from gas vents will be analyzed for PFAS suite only.
X - Analytical parameters will include total and dissolved iron, total and dissolved manganese, total and dissolved cobalt,

2/10/2018

and field parameters. The smi-annual events (April and October) will also include VOCs and cations and anions as follows:
calcium, magnesium, potassium, sodium, ferrous iron, ammonia, nitrate, nitrite, sulfate, sulfide, chloride, and bicarbonate.
X - A complete round of water levels will be measured synoptically at all wells.
(1) - PFAS monitoring event will be conducted synoptically during the first DS&G event performed after the new wells are installed.
(2) - Western Lobe Study will be conducted quarterly for four quarters, two of which will be done at same time as annual/semi-annual events.
(3) - Field Indicator Parameters include temperature, specific conductance, pH, oxidation-reduction potential, dissolved oxygen and turbidity.
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Figure 2.
Existing and Proposed Monitoring Network for ACL Western Lobe Investigation
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Figure 3.

Conceptual Site Model Lithologic Diagram

NOT TO SCALE

Columbia Sand — brown, tan, orange sandy aquifer unit.

Columbia Clay (not always present) — brown, tan clay unit
located within the Columbia Sand.

Basal Gravel (not always present) — gravel and cobble unit
with coarse sand.

Upper Potomac Confining Unit (UPCU) (not always present)
— hard, competent, dry, mottled red-orange-yellow-white clay
unit. Eroded in some areas by basal gravel (paleochannel).

UPCU Transition Zone (UPCUTZ) (not always present) -
Interbedded silt, clay, and sand, but generally fining upward
sequence observed beneath and to south of Drum Disposal
Area.

Upper Potomac Aquifer (UPA) — Upper Sand —generally a
fine to medium sand unit in the Site area.

Upper Potomac Dividing Clay (UPDC) - Typically, a mottled
clay unit, generally present in the Site area, but can be thin or
interbedded  with sand.

Upper Potomac Aquifer (UPA) — Lower Sand — generally
afine to coarse sand unit greater than 10 feet thick in the
Site area.

Middle Potomac Confining Unit (MPCU) - competent, grey or
mottled red-orange-yellow-white clay unit.
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Figure 4.
Locations of Proposed Wells to be included in ACL's PFAS Monitoring Program
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ATTACHMENT 1

HISTORICAL GROUNDWATER MONITORING RESULTS
DOWNGRADIENT OF WESTERN LOBE STUDY AREA



RUTH ASSOCIATES, INC.

Attachment Table 1-1

Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills

Parameter RW-10

6/93 6/94 6/95 6/96 6/97 6/98 6/99 7/00 10/00 12/00 4/01 7/01 10/01 1/02 4/02 7/02 10/02 1/03 4/03
Non-Halogenated VOCs (mg/l)
Benzene 5U 5U 023 0.2 05U 023 0.11J 05U - - 0.2 0.2 - - - 05U - - -
Toluene - - - - - - - - - - 0.2B 0.5J - - - - - - -
Ethylbenzene - - - - - - - - - - 1U 1U - - - - - - -
Xylene (total) - - - - - - - - - - 1U 1U - - - - - - -
2-Butanone - - - - - - - - - - - - - - - - - - -
Acetone - - - - - - - - - - - - - - - - - - -
Carbon Disulfide - - - - - - - - - - - - - - - - - - -
Cyclohexane - - - - - - - - - - - - - - - . - - -
Isopropylbenzene - - - - - - - - - - - - - - - - - - -
Methy-tert-butyl ether - - - - - - - - - - - - - - - - - - -
Methylcyclohexane - - - - - - - - - - - - - - - - - - -
4-Methyl-2-pentanone - - - - - -- - - - - - - - - - - - - -
Halogenated VOCs (mg/l)
Bromoform - - - - - - - - - - 1U 1U - - - . - - -
Bromodichloromethane - - - - - - - - - - 1U 1U - - - - - - -
Carbon Tetrachloride 5U 5U 05U 05U 05U 05U 05U 05U - - iU 05U - - - 05U - - -
Chlorobenzene - - - - - - - - - - 0.4J 0.3J - - - . - - -
Chloroform - - - - - - - - - - 1U 0.2J - - - - - - -
Chloromethane - - - - - - - - - - 1U 1U - - - - - - -
Dibromochloromethane - - - - - - - - - - 1U 1U - - - - - - -
1,2-Dichloroethane 55 28 18 19 05U 3.8 3.8 5.1 - - 4 3 - - - 6 - - -
1,3 Chlorobenzene - - - - - - - - - - - - - - - - - - -
1,1-Dichloroethane - - - - - - - - - - iU 1u - - - - - - -
cis-1,2-Dichloroethene - - - - - - - - - - 1U 1U - - - - - - -
trans-1,2-Dichloroethene - - - - - - - - - - - - - - - - - - -
1,1-Dichloroethene 5U 5U 05U 05U 05U 05U 05U 05U - - iU 1U - - - 05U - - -
1,2-Dichloroethene (total) - - - - - - - - - - 2U 2U - - - - - - -
1,2-Dichlorobenzene - - - - - - - - - - iU 1u - - - - - - -
1,3-Dichlorobenzene - - - - - - - - - - 1U 1U - - - - - - -
1,4-Dichlorobenzene 5U 05U 0.2 05U 0.1J 0.11J 05U - - 0.1B 023 - - - 05U - - -
Chloroethane - - - - - - - - - - 1U 0.1UJ - - - . - - -
Tetrachloroethene - - - - - - - - - - 7 6 - - - - - - -
1,1,1-Trichloroethane 5U 5U 05U 05U 05U 05U 0.11J 05U - - iU 1u - - - 05U - - -
Trichloroethene 5U 5U 05U 05U 05U 05U 0.1J 05U - - 1u 1uU - - - 05U - - -
Vinyl Chloride 5U 5U 05U 05U 05U 05U 05U 05U - - 1u 1U - - - 05U - - -
1,2,4-Trichlorobenzene - - - - - - - - - - - - - - - - - - -
cis-1,3-Dichloropropene - - - - - - - - - - - - - - - . - - -
Methylene Chloride - - - - - - - - - - - - - - - - - - -
Trichlorofluoromethane - - - - - - - - - - - - - - - - - - -
Semi-Volatiles (mg/l)
Bis(2-chloroethyl)Ether - - - - - - - 0.0241J] 0.024U| 0.03U | 0.02J | 0.024U| 0.025U| 0.026 U| 0.018 | 0.04U | 0.05U | 0.02J | 0.05U
Bis(2-ethylhexyl)phthalate - - - - - - - - - - - - - - - - - - -
2,2"-oxybis (1-Chloropropane) - - - - - - - - - - - - - - - - - - -
2,4-Dimethylphenol - - - - - - - - - - - - - - - - - - -
2-Methylnaphthalene - - - - - - - - - - - - - - - - - - -
2-Methylphenol - - - - - - - - - - - - - - - - - - -
4-Methylphenol - - - - - - - - - - - - - - - - - - -
Acetophenone - - - - - - - - - - - - - - - - - - -
Caprolactam - - - - - - - - - - - - - - - - - - -
Diethylphthalate - - - - - - - - - - - - - - - . - - -
N-Nitrosodiphenylamine - - - - - - - - - - - - - - - - - - -
Naphthalene - - - - - - - - - - - - - - - - - - -
Phenol - - - - - - -- - - -- - - -- - - - - - -
Inorganics (mg/l)
Dissolved Manganese - - - - - - - - - - - - - - - . - - -
Dissolved Iron 1.15 0.60 0.25 0.29 1.90 0.40 5.40 0.11 - -- 0.138B| 0.141 -- - - 0.23 - - 0.296
Biological Oxygen Demand (mg/l) - - - - - - - - - - - - - - - - - - -
Field Parameters
Temperature (Degrees Celcius) - - - - - - - - - - - - - 12.39 - - - - 14.2
Conductivity (ms/cm) - - - - - - - - - - - - - 180 - - - - 185
pH (standard units) 5.80 5.51 5.53 5.96 6.63 5.88 5.92 5.84 - - - 5.75 - 6.52 - 6.26 - - 5.47
Dissolved Oxygen (mg/l) - - - - - - - - - 10.04 - - - - - - - - 227
ORP (mV) - - - -- -- - -- -- -- -- -- - -- 251.0 -- - - -- 121.1
Water-Level Elevation (ft, MSL) - - - - - - - - - -56.54 | -59.04 | -60.61 -61.94 | -60.01 | -30.33 | -30.46 | -31.13 | -29.98 | -26.93

-- Not analyzed or data not available to RAI as of November 29, 2016

U - Analyte was not detected above the reporting limit

J - Estimated concentration.

K - Analyte present, reported value may be biased high.
L - Analyte present, reported value may be biased low.
UL - Not detected, quantitation limit is probably higher

D - Sample diluted in the lab for analysis.

NP - Well not pumping
P - Discrepency in GC analysis. Lower value reported
B - Analyte Detected in Method Blank
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RUTH ASSOCIATES, INC.
Attachment Table 1-1 (continued)
Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills

Parameter RW-10

7/03 7/04. 10/04 1/05 4/05 7/05 10/05 1/06 4/06 7/06 10/06 1/07 4/07 10/07 10/08 10/09 10/10 10/11 10/12 10/15 3/16 4/16
Non-Halogenated VOCs (mg/l)
Benzene 0.23J 0.1J 05U 5U 5U 5U 5U ou iU 1u iU 1U 1U iU iU 1U 1U 1U iU - - -
Toluene 05U [ 05U 05U 5U 5U 5U 5U 10U 1u 1U 1U 1U 1u 1u 1u 1U 1U iU iU - - -
Ethylbenzene 05U | 05U 029 5U 5U 5U 5U 10U 1u iU 1U 1uU 1u 1u 1u 1U 1U 1u 1u - - -
Xylene (total) 10U | 10U 1 5U 5U 5U 5U 10U 3u 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U - - -
2-Butanone - - 5U wou 10R ou ou ou 5U 5U 5U 5U 5U 5UJ 5U 5U 5U 5U 5U - - -
Acetone - - 5U 20U 20R 20R 20R 10U 5UJ 66U 5U 5U 5U 5UJ 5U 5U 75U 5U 5U - - -
Carbon Disulfide - - 05U - - - - 10U 1u iU 1U 1uU 1u 1u 1u 1U 1U 1u 1u - - -
Cyclohexane - - 05U - - - - 10U 1u 1u 1U 1U 1UJ 1U0J 1u 1U 1U 1u 1u - - -
Isopropylbenzene - - 05U - - - - 10U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U - - -
Methy-tert-butyl ether - - 2.2 - - - - 10U 0.49J 0.85J 1U 1U 0.40J 0.33J 0.56J 1U 0483 1u 1u - - -
Methylcyclohexane - - 05U - - - - 10U 1U 1u iU 1U 1UJ 1U 1uU iU 1U 1U 1uU - - -
4-Methyl-2-pentanone -- -- 5U 10 U 10 U 10 UJ 10 U 10 U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U -- -- -
Halogenated VOCs (mg/l)
Bromoform 05U | 05U 05U 5U 5U 5U 5U 10U 1u 1u 1UJ 1U 1UJ 1u 1u 1U 1U 1u 1u - - -
Bromodichloromethane 05U | 05U 05U 5U 5U 5U 5U 10U 1U 1u iU 1U 1U 1U 1uU iU 1U 1U 1uU - - -
Carbon Tetrachloride 05U [ 05U 05U 5U 5U 5U 5U 10U 1u 1u 1U 1U 1u 1u 1u 1U 1U 1UJ 1u - - -
Chlorobenzene 033 0.2 0.22 5U 5U 5U 5U 10U 1U 1u iU 1U 1U 1U 1uU iU 1U 1U 1uU - - -
Chloroform 05U | 05U 0.13J 5U 5U 5U 5U 10U 1u 1u 1U 1U 1u 1u 1u 1U 1U 1u 1u - - -
Chloromethane 05U [ 05U 05U 5U 5U 5U 5U 10U 1u 1u 1U 0.21J 1u 1UJ 1u 1U 1U 1u 1u - - -
Dibromochloromethane 05U | 05U 05U 5U 5U 5U 5U 10U 1u iU 1U 1U 1u 1u 1u 1U 1U 1u 1u - - -
1,2-Dichloroethane 17 0.8 0.64 5U 5U 5U 5U 10U 1u 1u 1U 1uU 1u 1u 1u 1U 1U 1u 1u - - -
1,3 Chlorobenzene - - - - - - - - - - - - - - . - - - - - . -
1,1-Dichloroethane 05U [ 05U 05U 5U 5U 5U 5U 0u 1u 1u 1U 1uU 1u 1u 1u 1U 1U 1u 1u - - -
cis-1,2-Dichloroethene 05U | 05U 05U 5U 5U 5U 5U 10U 1u 1u 1U 1U 1u 1u 1u 1U 1U 1u 1u - - -
trans-1,2-Dichloroethene - - 05U 5U 5U 5U 5U 10U 1u 1u 1U 1uU 1u 1u 1u 1U 1U 1u 1u - - -
1,1-Dichloroethene 01J | 05U 0.22J 5U 5U 5U 5U 10U 1u iU 1U 1U 1u 1u 1u 1U 1U 1u 1u - - -
1,2-Dichloroethene (total) 10U - - - - - - - - - - - - - - - - - - - - -
1,2-Dichlorobenzene 05U | 05U 05U - - - - 10U 1u iU 1U 1U 1u 1u 1u 1U 1U 1u 1u - - -
1,3-Dichlorobenzene 05U [ 05U 05U - - - - 10U 1u 1y 1U 1uU 1u 1u 1u 1U 1U iU 1u - - -
1,4-Dichlorobenzene 01J | 05U 0.14J - - - - 10U 1u iU 1U 1U 1u 1u 1u 1U 1U 1u 1u - - -
Chloroethane 05U [ 05U 05U 5U 5U 5U 5U 10UJ 1R 1y 1U 1uU 1u 1u 1u 1U 1U iU 1u - - -
Tetrachloroethene 4.4 2.7 6.3 7 7 5U 5U 10U 0.53J 0.49J 0.32J 0.53J 0.39J 0.29J 0.27J 0.29J 0.29J 0.30J 0.34J - - -
1,1,1-Trichloroethane 05U | 02J 0.58 13 08J 5U 5U 10U 1u 1y 1U 1uU 1u 1u 1u 1U 1U iU 1u - - -
Trichloroethene 05U | 05U 013 5U 5U 5U 5U 10U 1u iU 1U 1U 1u 1u 1u 1U 1U 1u 1u - - -
Vinyl Chloride 05U [ 05U 05U 5U 5U 5U 5U 10U 1u 1y 1U 1uU 1u 1u 1u 1U 1U 1uU 1u - - -
1,2,4-Trichlorobenzene - - 05U - - - - 10U 1u iU 1U 1U 1u 1u 1u 1U 1U 1u 1u - - -
cis-1,3-Dichloropropene - - 05U 5U 5U 5U 5U 10U 1u 1y 1U 1uU 1u 1u 1u 1U 1U iU 1u - - -
Methylene Chloride - - 05U 5U 5U 5U 5U 10U 1u 10J 1U 1U 1u 1U0J 1u 1U 1U 1u 1u - - -
Trichlorofluoromethane - - 0.5U - - - - 10 UJ 1UJ 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U - - -
Semi-Volatiles (mg/l)
Bis(2-chloroethyl)Ether 0.05U - 0.054U | 0.019U | 002U | 002U | 0.018U 5U 5U 5U 5U 5U 5U 5U 5U 50U 50U 50U 50U - - -
Bis(2-ethylhexyl)phthalate - - 5U 5U 5U 5U 5.9 160 D 5UL 5UL 5U 5UL 5UL 5U 5U 50U 50U 50U 50U - - -
2,2-oxybis (1-Chloropropane) - - 5U 5U 5U 5U 5U 5UL 5U 5U 5U 5U 5U 5U 5U 50U 50U 50U 50U - - -
2,4-Dimethylphenol - - 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 50U 50U 50U 50U - - -
2-Methylnaphthalene - - 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 50U 50U 50U 50U - - -
2-Methylphenol - - 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 50U 50U 50U 50U - - -
4-Methylphenol - - 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 50U 50U 50U 50U - - -
Acetophenone - - 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 50U 50U 50U 50U - - -
Caprolactam - - 503 5U 5U 5UL 5U 5U 5UL 5UL 5U 5UL 5UL 5U 5UJ 50U 50U 50U 50U - - -
Diethylphthalate - - 5U 5U 5U 5U 5U 5U 5U 5UL 5U 5UL 5UL 5U 5U 50U 50U 50U 50U - - -
N-Nitrosodiphenylamine - - 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 50U 50U 50U 50U - - -
Naphthalene - - 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 50U 50U 50U 50U - - -
Phenol -- -- 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5.0 U 5.0 U 5.0 U 5.0 U -- - --
Inorganics (mg/l)
Dissolved Manganese 0.145 - 0.241 0.806 1.50 3.69 5.12 2.68 3.69 2.03 0.250 0.124 0.0424 | 0.0336 | 0.0165 | 0.0227 | 0.0075J | 0.0130J | 0.0090J | 0.0023J 0.96 0.996
Dissolved Iron 0.221 - 0511 2.35 7.61 3.88 0.269 2.85 0.146 146 | 0.0075U | 0.0153U | 0.010U [ 0.009U [ 0.0177U | 0.100U | 0.100U | 0.100U | 01U | 0.100U 21.7 173
Dissolved Cobalt - - - - - - - - -- -- -- - - - -- -- - - -- 0.0500 U | 0.011 | 0.0102J
Biological Oxygen Demand (mg/l) -- -- -- -- 0 1.7 <1 1.4 <2 <2 <2 - - - - - - = = - - -
Field Parameters
Temperature (Degrees Celcius) 14.07 - 14.5 13.43 14.15 15.65 13.88 13.1 14.1 14.6 142 13.0 14.7 15.3 13.9 13.6 14.7 15.3 12.8 13.1 10.4 13.1
Conductivity (ms/cm) 192.2 - 269 165 203 261 292 439 381 551 401 366 177 140 302 322 341 422 450 370 403 363
pH (standard units) 5.55 - 6.66 5.50 5.87 513 5.83 5.66 5.81 5.61 5.50 5.89 3.70 6.45 5.73 6.44 5.49 5.74 5.54 6.16 7.13 6.85
Dissolved Oxygen (mg/l) 0.27 - - 8.80 3.59 2.19 0.70 0.00 1.20 1.20 1.23 0.77 0.83 4.56 3.94 4.92 0.00 4.13 2.81 4.13 0.00 0.00
ORP (mV) 96.5 - 57.1 150.7 68.7 183.6 231.2 63 232 98 240 218 259 191 255 196 196 235 277 217 -175 -130
Water-Level Elevation (ft, MSL) -27.74 | -26.17 | -16.05 -11.30 -0.17 -6.95 -11.36 -0.96 -4.59 -8.21 -9.49 -6.20 -7.06 -11.30 -9.90 -10.06 -4.82 -7.55 -4.09 -7.05 -4.83 -4.66
-- Not analyzed or data not available to RAI as of November 29, 2016 D - Sample diluted in the lab for analysis.
U - Analyte was not detected above the reporting limit NP - Well not pumping
J - Estimated concentration. P - Discrepency in GC analysis. Lower value reported
K - Analyte present, reported value may be biased high. B - Analyte Detected in Method Blank

L - Analyte present, reported value may be biased low.
UL - Not detected, quantitation limit is probably higher
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RUTH ASSOCIATES, INC.
Attachment Table 1-1 (continued)
Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills

Parameter P-4

1/07 4/07 7/07 10/07 1/08 4/08 7/08 10/08 1/09 4/09 10/09 4/10 10/10 4/11 10/11 4/12
Non-Halogenated VOCs (mg/l)
Benzene 10U 10U 10U 10U 10U 10U 10U 10U 10U 0.32J 1.0U 10U 10U 1.0U 10U 10U
Toluene 1.2 0.923 10U 1.0UJ 1.0U 10U 10U 1.0U 10U 10U 1.0U 10U 10U 1.0U 10U 10U
Ethylbenzene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 1.0U 10U 10U 1.0U 10U 10U
Xylene (total) 1.0U 10U 10U 1.0U 1.0U 10U 10U 1.0U 10U 10U 1.0U 10U 10U 1.0U 10U 10U
2-Butanone 50U 50U 50U 5.0U3 50U 50U 50U 50U 5.0 U3 50U 50U 50U 50U 50U 50U 5.0UJ
Acetone 50U 50U 413 5UJ 50U 50U 50U 50U 5.0 U3 5.0UJ 50U 50U 73U 50U 50U 5.0UJ
Carbon Disulfide 1.0U 10U 10U 1.0U 10U 10U 10U 1003 10U 10U 10U 10U 10U 1.0U 10U 10U
Cyclohexane 1.0U 10Ud 10U 1.0U3 10U 10U 10U 10U 10Ud 10U 1.0U 10U 10U 1.0U 10U 10U
Isopropylbenzene 1.0U 10U 1.0U 1.0U 10U 10U 10U 10U 10U 10U 1.0U 10U 10U 1.0U 10U 1.0U
Methy-tert-butyl ether 0.63J 10U 10U 1.0U 10U 33 0.65J 7.0 5.2 9.7 0543 0.223 10U 1.0U 10U 10U
Methylcyclohexane 1.0U 10Ud 10U 10U 10U 10U 10U 10U 10U 1.0U 1.0U 10U 10U 1.0U 10U 10U
4-Methyl-2-pentanone 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 UJ 5.0 UJ 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 UJ
Halogenated VOCs (mg/l)
Bromoform 1.0U 10U 10Ul 1.0U 1003 10U 10U 10U 10U 10U 1.0U 10U 10U 1.0U 10U 10U
Bromodichloromethane 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
Carbon Tetrachloride 1.0U 10U 10U 1.0U 1003 1.0Ud 10U 10U 10U 10U 1.0U 10U 10U 1.0U 10Ud 10U
Chlorobenzene 1.0U 10U 10U 1.0U 10U 0.373 10U 059 0.46J 1.3 0.16J 10U 10U 1.0U 10U 10U
Chloroform 1.0U 10U 10U 1.0U 10U 10U 10U 10U 10U 10U 1.0U 10U 10U 1.0U 10U 10U
Dibromochloromethane 1.0U 10U 10U 1.0U 10U 10U 1.0U 10U 10U 1.0U 1.0U 10U 1.0U 1.0U 10U 10U
1,2-Dichloroethane 0.91J 0213 10U 033 0.28 JB 18 3.6 19 19 28 2.2 0573 10U 10U 10U 10U
1,3 Chlorobenzene - - - - - - - - - - - - - - - -
1,1-Dichloroethane 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
cis-1,2-Dichloroethene 1.0U 10U 10U 1.0U 10U 10U 1.0U 10U 10U 1.0U 1.0U 10U 1.0U 1.0U 10U 10U
trans-1,2-Dichloroethene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
1,1-Dichloroethene 1.0U 10U 10U 1.0U 10U 10U 1.0U 10U 10U 1.0U 1.0U 10U 10U 1.0U 10U 10U
1,2-Dichloroethene (total) - - - - - - - - - - - - - - - -
1,2-Dichlorobenzene 1.0U 10U 10U 1.0U 10U 10U 1.0U 10U 10U 10U 1.0U 10U 1.0U 1.0U 10U 10U
1,3-Dichlorobenzene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
1,4-Dichlorobenzene 1.0U 10U 10U 1.0U 10U 0.223 10U 0213 10U 0.43J 1.0U 10U 10U 1.0U 10U 10U
Chloroethane 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
Chloromethane 1.0U 10U 10U 1.0U 10U 0.56J 10U 1.0UJ 10U 10U 1.0UJ 10U 10U 1.0U 10U 10U
Tetrachloroethene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
1,1,1-Trichloroethane 1.0U 10U 10U 1.0U 10U 10U 10U 10U 10U 10U 1.0U 10U 10U 1.0U 10U 10U
Trichloroethene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
Vinyl Chloride 1.0U 10U 10U 1.0U 10U 10U 10U 10U 10U 10U 1.0U 10U 10U 1.0U 10U 10U
1,2,4-Trichlorobenzene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
cis-1,3-Dichloropropene 1.0U 10U 10U 1.0U 10U 10U 10U 10U 10U 10U 1.0U 10U 10U 1.0U 10U 10U
Methylene Chloride 10U 10U 1003 1.0U3 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
Trichlorofluoromethane 1.0 U 1.0 UJ 1.0U 1.0 U 1.0U 1.0U 1.0 U 1.0U 1.0U 1.0 U 1.0 U 1.0U 1.0U 1.0 U 1.0U 1.0U
Semi-Volatiles (mg/l)
Bis(2-chloroethyl)Ether 5U 5U 5U 5UL 5U 5U 5U 53U 51U 50U 49U 5U 5U 5U 5U 5U
Bis(2-ethylhexyl)phthalate 5U 5U 5U 5UL 5U 5UL 5U 53U 51U 50U 49U 5U 5U 5U 5U 5U
2,2"-oxybis (1-Chloropropane) 5U 5U 5U 5UL 5U 5U 5U 53U 51U 50U 49U 5U 5U 5U 5U 5U
2,4-Dimethylphenol 5U 5U 5U 5UL 5U 5U 5U 53U 51U 50U 49U 5U 5U 5U 5U 5U
2-Methylnaphthalene 5U 5U 5U 5UL 5U 5U 5U 53U 51U 50U 49U 5U 5U 5U 5U 5U
2-Methylphenol 5U 5U 5U 5UL 5U 5U 5U 53U 51U 50U 49U 5U 5U 5U 5U 5U
4-Methylphenol 5U 5U 5U 5UL 5U 5U 5U 53U 51U 50U 49U 5U 5U 5U 5U 5U
Acetophenone s5U 5U 5U sUL 5U 5U 5U 53U 51U 50U 49U 5U 5U s5U 5U 5U
Caprolactam 5U 29R 5UJ 5UL 5U 5UL 5U 53U 51U 50R 49U 5U 5U 5U 5U 5U
Diethylphthalate 5U 5U 5U 5UL 5U 5UL 5U 53U 51U 50U 49U 5U 5U 5U 5U 5U
N-Nitrosodiphenylamine 5U 5U 5U 5UL 5U 5U 5U 53U 51U 50U 49U 5U 5U 5U 5U 5U
Naphthalene 5U 5U 5U 5UL 5U 5U 5U 53U 51U 50U 49U 5U 5U 5U 5U 5U
Phenol 5U 5U 5U 5 UL 5U 5U 5U 5.3 U 5.1U 5.0 U 4.9 U 5U 5U 5U 5U 5U
Inorganics (mg/l)
Dissolved Manganese 0.234 0.0511 0.0606 0.0437 0.0532 0.997 0.593 111 1.01 1.50 0.136 0.0399 | 0.0052J | 0.015U | 0.015U | 0.0031J
Dissolved Iron 0.102 0.924 1.61 0.18 0.160 U 28.9 12.7 36.4 35.6 60.6 0.157 0.100U | 0.100U | 0.100U | 0.100U | ©0.100U
Dissolved Cobalt - -- - - -- - - -- -- - - -- - - -- -
Biological Oxygen Demand (mg/l) - -- - - 2 -- - -- -- - - -- - - -- -
Field Parameters
Temperature (Degrees Celcius) 13.6 14.8 18.3 15.1 13.4 14.8 15.0 14.4 13.2 14.3 14.7 13.9 14.7 16.0 15.0 14.5
Conductivity (ms/cm) 156 92 305 257 309 306 172 433 307 716 242 246 120 125 122 132
pH (standard units) 6.40 6.18 6.55 6.46 6.47 6.38 5.69 7.37 6.30 6.58 6.66 6.90 6.59 6.34 6.98 6.91
Dissolved Oxygen (mg/l) 0.00 0.00 0.00 0.00 0.00 0.00 0.59 0.00 0.23 0.00 0.00 0.00 0.85 3.89 3.74 3.07
ORP (mV) -45 -75 6 19 145 -93 159 -93 -93 -99 275 128 123 163 168 111
Water-Level Elevation (ft, MSL) -10.41 -11.95 -14.15 -15.12 -11.49 -12.36 -15.97 -13.69 -12.05 -9.81 -13.71 -7.05 -9.02 -8.24 -12.56 -6.95
-- Not analyzed or data not available to RAI as of November 29, 2016 D - Sample diluted in the lab for analysis.
U - Analyte was not detected above the reporting limit NP - Well not pumping
J - Estimated concentration. P - Discrepency in GC analysis. Lower value reported
K - Analyte present, reported value may be biased high. B - Analyte Detected in Method Blank
L - Analyte present, reported value may be biased low. R - Data Rejected

UL - Not detected, quantitation limit is probably higher
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RUTH ASSOCIATES, INC.
Attachment Table 1-1 (continued)
storical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Land

Parameter P-4

10/12 4/13 10/13 10/14 10/15 2/16 10/16 10/17
Non-Halogenated VOCs (mg/l)
Benzene 10U 10U 10U 0.50 U 10U - 0.50U 0.50 U
Toluene 10U 10U 10U 050U 10U - 050U 050U
Ethylbenzene 10U 10U 10U 0.50 U 10U - 0.50U 0.50 U
Xylene (total) 10U 10U 10U 15U 10U - 050U 050U
2-Butanone 50U 50U 50U 50 UJ 50U - ou ou
Acetone 50U 50U 50U 5.0UJ 50U - ou o
Carbon Disulfide 10U 10U 10U 0.50 U 10U - 050U 050U
Cyclohexane 10U 10U 10U 10U 10U - 050U 050U
Isopropylbenzene 10U 1.0U 1.0U 1.0U 1.0U - 0.50 U 0.50 U
Methy-tert-butyl ether 10U 1.4 1.8 1.5 0.96J - 1.9 15
Methylcyclohexane 10U 1.0U 1.0U 0.50 U 10U - 50U 50U
4-Methyl-2-pentanone 5.0 U 5.0 U 5.0 UJ 5.0 UJ 5.0 U -- 10 U 10 U
Halogenated VOCs (mg/l)
Bromoform 10U 10U 10U 050U 10U - 050U 050U
Bromodichloromethane 10U 1.0U 1.0U 0.50 U 1.0U - 0.50 U 0.50 U
Carbon Tetrachloride 10U 10U 10U 0.50 U 10U - 0.50 U 0.50 U
Chlorobenzene 10U 0.42J 0.64J 0.50 U 0.26J - 0.50 U 0.63
Chloroform 10U 10U 10U 050U 10U - 050U 050U
Dibromochloromethane 10u 10U 10U 0.50 U 10U - 0.50U 0.50U
1,2-Dichloroethane 10U 10U 8.1 14 6.7 - 15 16
1,3 Chlorobenzene - - - - - - - -
1,1-Dichloroethane 10U 10U 10U 050U 10U - 050U 050U
cis-1,2-Dichloroethene 10u 10U 10U 0.50 U 10U - 0.50U 0.50U
trans-1,2-Dichloroethene 10U 10U 10U 0.50 U 1.0U - 0.50 U 0.50 U
1,1-Dichloroethene 10U 10U 10U 0.50 U 10U - 0.50U 050U
1,2-Dichloroethene (total) - - - - - - - -
1,2-Dichlorobenzene 10U 10U 10U 0.50 U 10U - 0.50U 0.50U
1,3-Dichlorobenzene 10U 10U 10U 050U 10U - 050U 050U
1,4-Dichlorobenzene 10U 10U 10U 0.50 U 10U - 050U 050U
Chloroethane 10U 10U 10U 050U 10U - 050U 050U
Chloromethane 10U 10U 10U 0.50 UJ 10U - 050U 050U
Tetrachloroethene 10U 10U 10U 050U 10U - 050U 050U
1,1,1-Trichloroethane 10U 10U 10U 0.50 U 10U - 050U 050U
Trichloroethene 10U 10U 10U 050U 10U - 050U 050U
Vinyl Chloride 10U 10U 10U 0.50 U 10U - 050U 050U
1,2,4-Trichlorobenzene 10U 10U 10U 0.50 UJ 10U - 050U 050U
cis-1,3-Dichloropropene 10U 10U 10U 0.50 U 10U - 0.50 U 0.50 U
Methylene Chloride 10U 10U 10U 50U 10U - 0.68 050U
Trichlorofluoromethane 1.0U 1.0U 1.0U 0.50 U 1.0U -- 0.50 U 0.50 U
Semi-Volatiles (mg/l)
Bis(2-chloroethyl)Ether 5U 5U 5U 5U 0.10U - 0.10U 0.10U
1,4-Dioxane - - - - - - - 20U
Bis(2-ethylhexyl)phthalate 5U 473 72U 5U 5U - 50U 50U
2,2"-oxybis (1-Chloropropane) 5U 5U 5U 5U 5U - 0ouU 10U
2,4-Dimethylphenol 5U 5U 5U 5U 5U - 50U 50U
2-Methylnaphthalene 5U 5U 5U 5U 5U - 50U 50U
2-Methylphenol 5U 5U 5U 5U 5U - ou ou
4-Methylphenol 5U 5U 5U 5U 5U - wou ou
Acetophenone 5U 5U 5U 5U 5U - ou ou
Caprolactam 5U 5UJ 5U 5UJ 16J - ou ou
Diethylphthalate 5U 5U 5U 5U 5U - 50U 50U
N-Nitrosodiphenylamine 5U 5U 5U 5U 5U - 50U 50U
Naphthalene 5U 5U 5U 5U 5U - 50U 50U
Phenol 5U 5U 5U 5U 5U - 10 U 10 U
Inorganics (mg/l)
Dissolved Manganese 0.0150 U 0.975 1.19 213 1.36 3.2 3.44 3.81
Dissolved Iron 01U 29.9 34.6 45.8 33.5 77.6 81.5 81.2
Dissolved Cobalt - - - - 0.108 0.24 0.223 0.246
Biological Oxygen Demand (mg/l) -- -- -- -- -- -- -- --
Field Parameters
Temperature (Degrees Celcius) 13.6 14.6 15.9 13.3 14.1 14.5 13.3 12.9
Conductivity (ms/cm) 146 895 1120 1710 2410 5470 7010 8710
pH (standard units) 6.88 5.57 6.37 6.50 6.74 6.70 6.60 6.57
Dissolved Oxygen (mg/l) 4.30 1.47 0.00 0.39 0.00 0.22 0.00 0.00
ORP (mV) 206 -18 -61 -116 -46 -75 -109 -57
Water-Level Elevation (ft, MSL) -7.88 -8.68 -8.12 -10.08 -11.81 -10.18 -16.00 -14.73
-- Not analyzed or data not available to RAI as of November 29, 2016 D - Sample diluted in the lab for analysis.
U - Analyte was not detected above the reporting limit NP - Well not pumping
J - Estimated concentration. P - Discrepency in GC analysis. Lower value reported
K - Analyte present, reported value may be biased high. B - Analyte Detected in Method Blank
L - Analyte present, reported value may be biased low. R - Data Rejected

UL - Not detected, quantitation limit is probably higher
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RUTH ASSOCIATES, INC.

Attachment Table 1-1 (continued)
Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills

Parameter MW-22N

7/00 12/00 4/01 7/01 10/01 1/02 4/02 7/02 10/02 1/03 4/03 7/03 10/04 1/05 4/05 7/05 10/05 1/06
Non-Halogenated VOCs (mg/l)
Benzene - - 1U 1U - - - - - - 05U | 05U [ 0413 5U 5U 5U 5U 10U
Toluene - - 01B 1U - - - - - - 05U 05U 05U 5U 5U 5U 5U 10U
Ethylbenzene - - iU iU - - - - - - 05U 05U 05U 50U 5U 5U 50U 10U
Xylene (total) - - 1U 1U - - - - - - 05U | 02438| 05U 5U 5U 5U 5U 10U
2-Butanone - - - - - - - - - - - - 193 10R 10R 10R 10U 10U
Acetone - - - - - - - - - - - - 5UJ 20R 20R 20R 20R 10U
Carbon Disulfide - - - - - - - - - - - - 05U 50U 50U 5U 50U 10U
Cyclohexane - - - - - - - - - - - - 05U - - - - ou
Isopropylbenzene - - - - - - - - - - - - 05U - - - - ou
Methy-tert-butyl ether - - - - - - - - - - - - 0.56 - - - - ou
Methylcyclohexane - - - - - - - - - - - - 05U - - - - ou
4-Methyl-2-pentanone -- -- -- -- -- -- -- -- -- -- -- - 5U 10U 10 U 10 U 10 U 10 U
Halogenated VOCs (mg/l)
Bromoform - - iU iU - - - - - - 05U 05U 0.14J 5U 5U 5U 5U now
Bromodichloromethane - - 1u iU - - - - - - 05U 05U 05U 5U 5U 5U 5U ou
Carbon Tetrachloride - - 1u 1u - - - - - - 05U 05U 05U 5U 5U 5U 5U 10Ul
Chlorobenzene - - v iu - - - - - - 05U 05U 14 0.9 5U 5U 5U ou
Chloroform - - iU 0.2J - - - - - - 0.23J 6.2J 0.13J 5U 5U 5U 5U ou
Dibromochloromethane - - iu 1u - - - - - - 05U 05U 05U 5U 5U 5U 5U v
1,2-Dichloroethane - - 08J 3 - - - - - - 0.5 0.16J 19D 17 5U 5U 5U ou
1,3 Chlorobenzene - - - - - - - - - - - - - - - - - -
1,1-Dichloroethane - - iU iU - - - - - - 05U 05U 0.17J 5U 5U 5U 5U nou
cis-1,2-Dichloroethene - - 1u 1u - - - - - - 0.09J 0.04J 0.36J 5U 5U 5U 5U v
trans-1,2-Dichloroethene - - - - - - - - - - - - 0.12J 5U 5U 5U 5U 10U
1,1-Dichloroethene - - iU iU - - - - - - 05U 05U 05U 5U 5U 5U 5U ou
1,2-Dichloroethene (total) - - 2U 2U - - - - - - - - - - - - - -
1,2-Dichlorobenzene - - 1u 1u - - - - - - 05U 05U 0.12J - - - - v
1,3-Dichlorobenzene - - 1u 1u - - - - - - 05U 05U 05U - - - - ou
1,4-Dichlorobenzene - - 1u 0.2B - - - - - - 05U 05U 0.66 - - - - ou
Chloroethane - - iU iU - - - - - - 05U 05U 0.16 K 5U 5U 5U 5U nou
Chloromethane - - iU iU - - - - - - 05U 05U 05U 5U 5U 5U 5U ou
Tetrachloroethene - - iU iU - - - - - - 0.05J 05U 05U 5U 5U 5U 5U nou
1,1,1-Trichloroethane - - iU iU - - - - - - 05U 05U 05U 5U 5U 5U 5U ou
Trichloroethene - - 0.2J 0.3J - - - - - - 0.23J 05U 0.32J 5U 5U 5U 5U ou
Vinyl Chloride - - iU iU - - - - - - 05U 05U 05U 5U 5U 5U 5U ou
1,2,4-Trichlorobenzene - - - - - - - - - - - - 05U - - - - 10U
cis-1,3-Dichloropropene - - - - - - - - - - - - 05U 5U 5U 5U 5U 0ou
Methylene Chloride - - - - - - - - - - - - 05U 5U 5U 5U 5U 10U
Trichlorofluoromethane -- -- -- -- -- -- -- -- -- -- -- -- 1 -- - -- -- 10U
Semi-Volatiles (mg/l)
Bis(2-chloroethyl)Ether 0.05U [ 0.024U | 0.02U [ 0.024U | 0.025U | 0.024U| 0.014J| 0.04U | 0.05U | 0.05J 0.05U 0.05U 0.017J | 0.053 B 0.039 0.02U | 0.018U | 0.018U
Bis(2-ethylhexyl)phthalate - - - - - - - - - - - - 5U 50U 50U 17 50U 23U
2,2'-oxybis (1-Chloropropane) - - - - - - - - - - - - 5UJ 5U 5U 5U 5U 5UL
2,4-Dimethylphenol - - - - - - - - - - - - 5U 5U 5U 5UL 5U 5U
2-Methylnaphthalene - - - - - - - - - - - - 5U 5U 5U 5U 5U 5U
2-Methylphenol - - - - - - - - - - - - 5U 5U 5U 5UL 5U 5U
4-Methylphenol - - - - - - - - - - - - 5U 5U 5U 5UL 5U 5U
Acetophenone - - - - - - - - - - - - 5U 5U 5U 5U 5U 5U
Caprolactam - - - - - - - - - - - - 5U 5U 5U 5UL 5U 5UL
Diethylphthalate - - - - - - - - - - - - 5U 5U 5U 5U 5U 5U
N-Nitrosodiphenylamine - - - - - - - - - - - - 5U 5U 5UJ 5U 5U 5U
Naphthalene - - - - - - - - - - - - 5U 5U 5U 5U 5U 5U
Phenol - - - - - - - - - - - - 5U 5U 5U 5U 5U 5U
Inorganics (mg/l)
Dissolved Manganese - - - - - - - - - - - 0.799 1.53 1.83 0.852 0.975 0.004 B 0.807
Dissolved Iron - - 0.023B| 0.011U - - - - - - 0.0142 U 0.0234 U| 0.132 | 0.0112U| 0.0273 U| 0.028 U | 0.027 U | 0.0153 U
Dissolved Lead - - - - - - - - - - -- - - -- - - -- -
Biological Oxygen Demand (mg/l) - - - - - - - - - - - - - -- 0 <1 <1 <1
Field Parameters
Temperature (Degrees Celcius) 134 13.35 13.35 13.47 - 13.13 14.14 - 15.28 14.48 14.4 14.69 13.58 13.99 13.37 14.94 13.80 13.8
Conductivity (ms/cm) 0.081 0.073 82.11 126 - 148.3 146.1 - 129.4 165 145.7 160.4 226 161 158 120 55 171
pH (standard units) 5.28 6.21 5.22 5.62 - 6.12 5.33 - 5.55 5.89 5.1 5.16 6.52 5.88 6.15 4.89 5.19 5.40
Dissolved Oxygen (mg/l) - 13 0.76 0.56 - 2.4 0.72 0.92 0 0.05 0.2 0.33 0.12 0.04 1.15 154 3.12 0.01
ORP (mV) 260 223.8 402.9 226.4 - 268.9 307.5 -- 283.2 220.5 232.4 8.3 129.8 114.3 146.5 218 279.5 227
Water-Level Elevation (ft, MSL) -27.66 | -18.17 | -23.44 | -27.05 | -31.74 | -30.03 | -28.29 | -35.08 | -31.93 | -32.62 -29.33 -22.39 -22.20 -17.93 -3.71 -14.10 -21.39 -3.93

-- Not analyzed or data not available to RAI as of November 29, 2016
U - Analyte was not detected above the reporting limit

J - Estimated concentration.

K - Analyte present, reported value may be biased high.

L - Analyte present, reported value may be biased low.

UL - Not detected, quantitation limit is probably higher

D - Sample diluted in the lab for analysis.

NP - Well not pumping

P - Discrepency in GC analysis. Lower value reported

B - Analyte Detected in Method Blank

R - Data Rejected
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RUTH ASSOCIATES, INC.

Attachment Table 1-1 (continued)
Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills

Parameter MW-22N

4/06 7/06 10/06 1/07 4/07 7/07 10/07 1/08 4/08 7/08 10/08 1/09 4/09 10/09 10/10 10/11 10/12 10/13
Non-Halogenated VOCs (mg/l)
Benzene 1u 1u iU 1iu 1u 1U 1iu 1u 1U 1iu 1u 1u 1u iU 1u v iU 1u
Toluene iU 0.23J iU 1U iU 0.22U 1U iU iU iU iU iU iU iU iU iU iU iU
Ethylbenzene 1U 1U iU 1U 1U iu iU iU iu 1U iU iU 1U iU 1U 1U iU 1U
Xylene (total) 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U
2-Butanone 5U 5U 5U 5U 5U 5U 5UJ 5U 5U 5U 5U 5UJ 5U 5U 5U 5U 5U 5U
Acetone 5UJ 78U 5U 5U 5U 28137 3.1J 5U 5U 89U 5U 5UJ 5UJ 5U 15U 5U 5U 5U
Carbon Disulfide 1U 1U iU 1U 1U iu iU iU iu 1U iU iU 1U iU 1U 1U iU 1U
Cyclohexane iU iU iU iU 11U iu 10 iU iu iU iU 1W iU iU iU iU iU iU
Isopropylbenzene 1u 1uU 1uU 1u 1uU 1uU 1u 1uU 1uU 1u 1uU 1u 1u 1uU 1u 1u 1U 1u
Methy-tert-butyl ether iU iU iU iU 0.31J 0.28J 0.37J 0.24J 0.63J 0.75J 0.36J 0417 0.82J 0.97J 0.71J 1.2 0.63J 0.82J
Methylcyclohexane 1U iU iU 1U 10 1u 1U iU 1u 1U iU 1U 1U iU 1U 1U 1u 1U
4-Methyl-2-pentanone 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5UJ 5U 5U 5U 5U 5U 5U
Halogenated VOCs (mg/l)
Bromoform iU 1U iU iU iU 1U iU 1U iu iU iU iU 1 1y iU iU iU iU
Bromodichloromethane 1U iU iU 1U iU 1u 1U iU 1u 1U iU 1U 1U iU 1U 1U 1u 1U
Carbon Tetrachloride iU iU iU iU iU iu iU 1U 1U iU iU iU iU iU iU 1U iU iU
Chlorobenzene 1u 1uU 0.22J 1u 1uU 1uU 1u 1uU 1uU 1u 1uU 1u 1u 1uU 1u 1u 1uU 1u
Chloroform 0.11J iU 0.11J iU iU 0.11J 0.18J iU iu iU iU iU iU iU iU iU iU iU
Dibromochloromethane 1U iU 1u 1U iU 1iu 1U iU 1iu 1U iU 1U 1U iU 1U 1U iU 1U
1,2-Dichloroethane iU 0.28J iU 24 4.4 15 3.2 5.9 3.4 iU iU iU iU 13 0.63J 0.48J 0.46J 0.53J
1,3 Chlorobenzene - - - - - - - - - - - - - - - - - -
1,1-Dichloroethane iU iU iU iU iU iu 0.29J 0.35J 0.35J iU 0.27J 0.44J iU iU iU iU iU iU
cis-1,2-Dichloroethene 1U iU iU 1U iU iu 1U 0.14J 0.14J 1U iU 1U 1U iU 1U iU iU 1U
trans-1,2-Dichloroethene iU iU iU iU iU iu iU iU iu iU iU iU iU iU iU iU iU iU
1,1-Dichloroethene 1U iU 1u 1U iU 1iu 1U iU 1iu 1U iU 1U 1U iU 1U 1U iU 1U
1,2-Dichloroethene (total) - - - - - - - - - - - - - - - - - -
1,2-Dichlorobenzene 1U iU iU 1U iU iu 1U iU iu 1U iU 1U 1U iU 1U iU iU 1U
1,3-Dichlorobenzene iU iU iU iU iU iU iU iU iU iU iU iU iU iU iU iU iU iU
1,4-Dichlorobenzene 1U iU iU 1U 0.12J iu 0.16J 0.13J 0.26J 0.13J iU 0.24J 1U iU 1U iU iU 1U
Chloroethane 1R iU iU iU iU iu 1U iU iu iU iU iU iU iU iU iU iU iU
Chloromethane 1U iU iU 1U iU iu 1U iU 0.373J 1U iU 1U 1U 14U 1U iU 1u 1U
Tetrachloroethene iU iU iU iU iU iu 1U iU 0.19J 0.35J iU iU iU 28 22 29 5.1 4.9
1,1,1-Trichloroethane 1U iU iU 1U iU iu 1U iU iu 1U iU 1U 1U iU 1U iU iU 1U
Trichloroethene iU iU iU iU iU iu iU iU iu iU iU iU iU iU iU iU iU 0.16J
Vinyl Chloride 1U iU iU 1U iU iu 1U iU iu 1U iU 1U 1U iU 1U iU 1u 1U
1,2,4-Trichlorobenzene iU iU iU iU iU iu 1U iU iu iU iU iU iU iU iU iU iU iU
cis-1,3-Dichloropropene 1U iU iU 1U iU iu 1U iU iu 1U iU 1U 1U iU 1U iU iU 1U
Methylene Chloride iU 1U iU iU iU 1U 1W iU iu iU iU iU iU iU iU iU iU iU
Trichlorofluoromethane 1UJ 1U 0.65J 1U 1UJ 1U 1U 0.62J 0.39J 1U 0.24J 0.16 J 1U 1U 1U 1U 0.23J 0.22J
Semi-Volatiles (mg/l)
Bis(2-chloroethyl)Ether 0.018U | 0.019U | 0.019U | 0.020U | 0.018U | 0.020U | 0.020U | 0.020U | 0.019U | 0.019U | 0.020 U 0.051 0.020 U 50U 50U 50U 5.0U 50U
Bis(2-ethylhexyl)phthalate 8.0L 703 86 DK 6.2J 120JD 273 153 5U 5U 14 5U 50U 5U 263 50U 50U 50U 50U
2,2-oxybis (1-Chloropropane) 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 50U 50U 50U 50U 50U
2,4-Dimethylphenol 5U 5U 5U 5U 5U 5U 5UL 5U 5UL 5UL 5UL 5U 5UL 50U 50U 50U 50U 50U
2-Methylnaphthalene 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 50U 50U 50U 5.0U 50U
2-Methylphenol 5U 5U 5U 5U 5U 5U 5UL 5U 5UL 5UL 5UL 5U 5UL 50U 50U 50U 5.0U 50U
4-Methylphenol 5U 5U 5U 5U 5U 5U 5UL 5U 5UL 5UL 5UL 5U 5UL 50U 50U 50U 50U 50U
Acetophenone 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 50U 50U 50U 5.0U 50U
Caprolactam 5UL 5U 5U 5U 5U 5UJ 5U 5UJ 5U 5U 5UJ 5U 5R 50U 50U 50U 50U 50U
Diethylphthalate 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 50U 50U 50U 5.0U 50U
N-Nitrosodiphenylamine 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5.0U 50U 50U 5.0U 50U
Naphthalene 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 50U 50U 50U 50U 50U
Phenol 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Inorganics (mg/l)
Dissolved Manganese 0.782 0.641 0.498 0.587 0.550 0.136 0.541 0.107 0.380 0.459 0.348 0.255 0.267 0.191 0.015U 0.183 0.0817 | 0.0137J
Dissolved Iron 0.0101 U| 0.0124 U| 0.011 U | 0.0091 U| 0.010 U | 0.0153 U| 0.009 U [ 0.0212 U| 0.100 U | 0.0126 U| 0.0217 U| 0.0246 U| 0.0396 U| 0.1 U 0.1U 01U 01U 0.1U
Dissolved Lead - - - - - - - - - - - - - 0.010U | 0.010U | 0.010U | 0.010 U -
Dissolved Cobalt -- - - -- - -- -- - -- - - - - - -- - - --
Biological Oxygen Demand (mg/l) <2 3 <2 - - - - 2 -- -- -- - - -- - - -- -
Field Parameters
Temperature (Degrees Celcius) 15.0 17.6 16.6 14.9 20.5 18.2 15.7 14.6 16.8 17.2 15.7 13.6 16.8 15.1 18.8 15.4 15.3 14.9
Conductivity (ms/cm) 229 208 195 194 141 198 181 416 429 313 244 215 353 349 407 333 379 321
pH (standard units) 6.08 6.01 6.02 6.46 6.26 9.47 7.39 9.61 6.43 6.55 6.40 6.44 6.86 6.77 11.37 6.71 6.54 5.43
Dissolved Oxygen (mg/l) 0.55 0.57 1.16 0.00 0.04 0.00 0.19 0.92 1.08 0.83 0.32 0.53 0.28 0.00 1.15 0.62 0.29 0.00
ORP (mV) 225 143 146 147 152 -29 99 21 150 126 120 150 60 76 -103 190 171 221
Water-Level Elevation (ft, MSL) -10.68 -15.95 -15.60 -11.09 -14.97 -16.99 -18.22 -14.25 -15.35 -19.04 -15.94 -13.98 -11.82 -15.84 -11.86 -15.51 -10.04 -11.03

-- Not analyzed or data not available to RAI as of November 29, 2016

U - Analyte was not detected above the reporting limit
J - Estimated concentration.

K - Analyte present, reported value may be biased high.

L - Analyte present, reported value may be biased low.
UL - Not detected, quantitation limit is probably higher

D - Sample diluted in the lab for analysis.
NP - Well not pumping

P - Discrepency in GC analysis. Lower value reported

B - Analyte Detected in Method Blank

R - Data Rejected

1/16/2018



RUTH ASSOCIATES, INC.

Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills

Attachment Table 1-1 (continued)

Parameter MW-22N

10/14 4/15 10/15 3/16 4/16 10/16 4/17 10/17
Non-Halogenated VOCs (mg/l)
Benzene 050U - 10U - - 0.50 U - 050U
Toluene 0.50 U - 10U - - 0.50 U - 0.50U
Ethylbenzene 050U - 10U - - 0.50 U - 050U
Xylene (total) 15U - 30U - - 0.50 U - 0.50 U
2-Butanone 50 UJ - 50U - - v - v
Acetone 5.0UJ - 50U - - ou - now
Carbon Disulfide 0.50 U - 10U - - 0.50 U - 0.50 U
Cyclohexane 10U - 10U - - 0.50 U - 0.50 U
Isopropylbenzene 10U - 10U - - 0.50 U - 0.50 U
Methy-tert-butyl ether 0.54 - 0.53J - - 0.50 - 0.50 U
Methylcyclohexane 0.50 U - 10U - - 50U - 50U
4-Methyl-2-pentanone 5.0 UJ -- 5.0U -- - 10U - 10 U
Halogenated VOCs (mg/l)
Bromoform 0.50 U - 10U - - 0.50 U - 0.50U
Bromodichloromethane 0.50 U - 10U - - 0.50 U - 0.50 U
Carbon Tetrachloride 0.50 U - 10U - - 0.50 U - 0.50 U
Chlorobenzene 0.50U - 10U - - 0.50 U - 0.50U
Chloroform 050U - 0.25J - - 0.50 U - 050U
Dibromochloromethane 0.50 U - 10U - - 0.50 U - 0.50 U
1,2-Dichloroethane 0.50 U - 10U N - 0.50 U - 0.50 U
1,3 Chlorobenzene - - - - - - - -
1,1-Dichloroethane 0.50 U - 1.0U - - 0.50 U - 0.50 U
cis-1,2-Dichloroethene 0.50 U - 10U - - 0.50 U - 0.50 U
trans-1,2-Dichloroethene 0.50 U - 10U - - 0.50 U - 0.50U
1,1-Dichloroethene 0.50 U - 1.0U - - 0.50 U - 0.50 U
1,2-Dichloroethene (total) - - - - - - - -
1,2-Dichlorobenzene 0.50 U - 10U - - 0.50 U - 0.50U
1,3-Dichlorobenzene 0.50 U - 1.0U - - 0.50 U - 0.50 U
1,4-Dichlorobenzene 0.50 U - 10U - - 0.50 U - 0.50 U
Chloroethane 0.50 U - 10U - - 0.50 U - 0.50U
Chloromethane 0.50 U - 10U - - 0.50 U - 0.50U
Tetrachloroethene 5.4 - 3.6 - - 2.7 - 2.1
1,1,1-Trichloroethane 0.50 U - 10U - - 0.50 U - 0.50 U
Trichloroethene 0.50 U - 10U - - 0.50 U - 0.50U
Vinyl Chloride 050U - 10U - - 0.50 U - 050U
1,2,4-Trichlorobenzene 0.50 UJ - 1.0U - - 0.50 U - 0.50 U
cis-1,3-Dichloropropene 0.50 U - 10U - - 0.50 U - 0.50 U
Methylene Chloride 50U - 1.0U - - 0.50 U - 0.50 U
Trichlorofluoromethane 0.50 U - 1.0U - - 0.50 U - 0.50 U
Semi-Volatiles (mg/l)
Bis(2-chloroethyl)Ether 49U - 0.10U - - 0.096 U - 0.10U
1,4-Dioxane - - - - - 20U - 20U
Bis(2-ethylhexyl)phthalate 49U - 50U - - 49U - 20
2,2'-oxybis (1-Chloropropane) 49U - 50U - - 9.8U - 95U
2,4-Dimethylphenol 49U - 50U - - 49U - 48U
2-Methylnaphthalene 49U - 50U - - 49U - 48U
2-Methylphenol 49U - 50U - - 9.8U - 95U
4-Methylphenol 49U - 50U - - 9.8U - 95U
Acetophenone 49U - 50U - - 9.8U - 95U
Caprolactam 49UJ - 50U - - 9.8U - 95U
Diethylphthalate 49U - 50U - - 49U - 48U
N-Nitrosodiphenylamine 49U - 50U - - 49U - 48U
Naphthalene 49U - 50U - - 49U - 4.8U
Phenol 4.9 U - 50U - - 9.8U -- 9.5U
Inorganics (mg/l)
Dissolved Manganese 0.0022J 0.0018J 0.0016 J 0.0039J 0.0076 J 0.0089J 0.0054 J 0.0202
Dissolved Iron 01U 0.100U 0.100U 0.026 J 0.100U 0.100U 0.100U 0.100 U
Dissolved Lead - - - - - - - -
Dissolved Cobalt -- 0.0500 U 0.0500 U 0.0050 U 0.00034 J 0.050 U 0.050 U 0.0011 J
Biological Oxygen Demand (mg/l) -- -- -- -- -- -- -- --
Field Parameters
Temperature (Degrees Celcius) 14.7 15.0 16.2 17.6 15.6 13.6 145 14.4
Conductivity (ms/cm) 303 323 371 226 229 266 273 214
pH (standard units) 6.59 7.07 7.00 6.19 5.95 5.74 5.72 5.66
Dissolved Oxygen (mg/l) 3.22 3.11 2.68 2.92 3.31 2.65 3.80 2.96
ORP (mV) 134 94 206 182 176 224 190 241
Water-Level Elevation (ft, MSL) -11.89 -14.02 -14.50 -12.97 -12.75 -19.13 -14.48 -17.84

-- Not analyzed or data not available to RAI as of November 29, 2016
U - Analyte was not detected above the reporting limit

J - Estimated concentration.

K - Analyte present, reported value may be biased high.
L - Analyte present, reported value may be biased low.
UL - Not detected, quantitation limit is probably higher

D - Sample diluted in the lab for analysis.

NP - Well not pumping

P - Discrepency in GC analysis. Lower value reported
B - Analyte Detected in Method Blank

R - Data Rejected
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RUTH ASSOCIATES, INC.

Attachment Table 1-1 (continued)

Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills

Parameter

MW-38N

4/10

10/15

3/16

Non-Halogenated VOCs (mg/l)
Benzene

Toluene
Ethylbenzene

Xylene (total)
2-Butanone

Acetone

Carbon Disulfide
Cyclohexane
Isopropylbenzene
Methy-tert-butyl ether
Methylcyclohexane
Styrene
4-Methyl-2-pentanone

Halogenated VOCs  (mg/l)
Bromoform
Bromodichloromethane
Carbon Tetrachloride
Chlorobenzene
Chloroform
Dibromochloromethane
1,2-Dichloroethane

1,3 Chlorobenzene
1,1-Dichloroethane
cis-1,2-Dichloroethene
trans-1,2-dischloroethene
1,1-Dichloroethene
1,2-Dichloroethene (total)
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Chloroethane
Tetrachloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane
Trichloroethene

Vinyl Chloride
1,2,4-Trichlorobenzene
cis-1,3-Dichloropropene
Methylene Chloride
Trichlorofluoromethane

Semi-Volatiles (mg/l)
Bis(2-chloroethyl)Ether
Bis(2-ethylhexyl)phthalate
2,2"-oxybis (1-Chloropropane)
2,4-Dimethylphenol
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Acetophenone

Caprolactam
Diethylphthalate
Dimethylphthalate
N-Nitrosodiphenylamine
Naphthalene

1,1"- Biphenyl

Di (n-butyl) phthalate
2,4-Dichlorophenol

bis (2-chloroethoxy)methane
Di-n-octylphthalate

Phenol

Inorganics (mg/l)
Dissolved Manganese
Dissolved Iron
Dissolved Lead
Dissolved Cobalt

0.0381
0.107

0.031
0.30

Eological Oxygen Demand (mg/l)

0.0021 J

0.0029 J

Field Parameters
‘Temperature (Degrees Celcius)
Conductivity (ms/cm)

pH (standard units)

Dissolved Oxygen (mg/l)

ORP (MV)

137
366
5.63
0.00
115

138
267
5.85
3.22
225

132
284
5.84
4.64
252

\Water-Level Elevation (ft, MSL)

-5.50

-10.08

-7.71

-- Not analyzed or data not available to RAI as of November 29, 2016

U - Analyte was not detected above the reporting limit

J - Estimated concentration.

B - Analyte Detected in Method Blank
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RUTH ASSOCIATES, INC.

Attachment Table 1-1 (continued)
Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills

Parameter MW-49N
7/00 1/01 4/01 7/01 10/01 1/02 4/02 7/02 10/02 1/03 4/03 7/03 10/04 1/05 4/05 7/05 10/05 1/06
Non-Halogenated VOCs (mg/l)
Benzene - - 1uU 1U - - - - - - 5U 05U | 05U 5U 5U 5U 5UJ 10U
Toluene - - 1u 1U - - - - - -~ 5U 05U [ 05U 5U 5U 5U 5UJ 10U
Ethylbenzene - - 1u 1U - - - - - - 5U 05U | 05U 5U 5U 5U 5U) 10U
Xylene (total) - - 1U 1U - - - - - - 5U | o02738| 05U 5U 5U 5U 5U 10U
2-Butanone - - - - - - - - - - - - 5U 10R 10U 10R 10U 10U
Acetone - - - - - - - - - - - - 5UJ 20R 20U 20R 20R 10U
Carbon Disulfide - - - - - - - - - - - - 05U 5U 5U 5U 5UJ 10U
Cyclohexane - - - - - - - - - - - - 05U - - - - 10U
Isopropylbenzene - - - - - - - - - - - - 05U - - - - ou
Methy tert-butyl ether - - - - - - - - - - - - - - - - - 10U
Methylcyclohexane - - - - - - - - - - - - 05U - - - - ou
| 4-Methyl-2-pentanone - - - -- - - - - -- -~ - - 5U 10U 10U 10 U 10 UJ 10U
Halogenated VOCs (mg/l)
Bromoform - - 1u iu - - - - - - 5U 05U 0.143 5U 5U 5U 501 0w
Bromodichloromethane - - 1u 1u - - - - - - 5U 05U 05U 5U 5U 5U 5W ou
Carbon Tetrachloride - - 1w 1u - - - - - - 5U 05U 05U 5U 5U 5U 5W 0w
Chlorobenzene - - 1u iU - - - - - - 5U 05U 05U 5U 5U 5U 5 ou
Chloroform - - 063 0813 - - - - - - 5U 05U 033 5U 5U 5U 5U ou
Dibromochloromethane - - iU iU - - - - - - 5U 05U 05U 5U 5U 5U 5U ou
1,2-Dichloroethane - - 5 0813 - - - - - - 5U 05U 11 5U 5U 5U 501 ou
1,3 Chlorobenzene - - - - - - - - - - - - - - - - - -
1,1-Dichloroethane - - 1iu iU - - - - - - 5U 05U 0.61 5U 5U 5U 5W ou
cis-1,2-Dichloroethene - - 01 01 - - - - - - 5U 011 022 5U 5U 5U 5U ou
trans-1,2-Dichloroethene - - - - - - - - - - - - 011 5U 5U 5U 5U ou
1,1-Dichloroethene - - iU iU - - - - - 5U 05U 05U - - - ou
1,2-Dichloroethene (total) - - 2U 2U - - - - - - - - - -
1,2-Dichlorobenzene - - 1u 1u - - - 5U 05U 0.123 - - - ou
1,3-Dichlorobenzene - - 1u 1uU - - - 5U 05U 05U - - - ou
1,4-Dichlorobenzene - - 1u iu - - 5U 05U 0.99 - - - - ou
Chloroethane - - 1u iU - - 5U 05U 05U 5U 5U 5U 5U ou
Chloromethane - - 1u 1u - - - 5U 05U 05U 5U 5U 5U 5u ou
Tetrachloroethene - - 023 iu - - - 5U 05U 0413 5U 5U 5U 501 ou
1,1,1-Trichloroethane - - 1u iU - - - - - - 5U 05U 05U 5U 5U 5U 5W ou
Trichloroethene - - 0.3 033 - - - - - - 0.7 05U 041 5U 5U 5U 5 ou
Vinyl Chloride - - 1u iU - - - - - - 5U 05U 05U 5U 5U 5U 5UJ ou
1,2,4-Trichlorobenzene - - - - - - - - - - - - 05U - - - - ou
3-Dichloropropene - - - - - - - - - - - - 05U 5U 5U 5U 501 ou
Methylene Chloride - - - - - - - - - - - - 05U 5U 5U 5U 50 10U
Trichlorofluoromethane - - - - - - - - - - - - 3 - - - - 18
[Semi-volatites (mg/y
Bis(2-chloroethyl)Ether 005U | 0.018J| 0.7J |0.026 U| 0.025U| 0.024 U 17 0.032J| 0.05U | 0.04J3 | 0.037J| 005U 0.87 0.032B| 0.017U| 0.021U | 0.02UL | 0.019U
Bis(2-ethylhexyl)phthalate - - - - - - - - - - - - 17 5U 5U 5.1 UL 8.2 52U
Benzo (a) Anthracene - - - - - - - - - - - - 5U 5U 5U 51U 5U 5U
Benzo (a) Pyrene - - - - - - - - - - - - 5U 5U 5U 51U 5U 5U
Benzo (b) Fluoranthene - - - - - - - - - - - - 5U 5U 5U 51U 5U 5U
Benzo (k) Fluoranthene - - - - - - - - - - - - 5U 5U 5U 51U 5U 5U
Benzo (g,h,i) Perylene - - - - - - - - - - - - 5U 5U 5U 51U 5U 5U
Chrysene - - - - - - - - - - - - 5U 5U 5U 51U 5U 5U
Indeno (1,2,3-cd) Pyrene - - - - - - - - - - - - 5U 5U 5U 51U 5U 5U
2,2"-0xybis (1-Chloropropane) - - - - - - - - - - - - 5U) 5U 5U 51U 5U 5UL
2,4-Dimethylphenol - - - - - - - - - - - - 5U 5U 5U 51U 5UL 5U
2-Methylnaphthalene - - - - - - - - - - - - 5U 5U 5U 5.1UL 5U 5U
2-Methylphenol - - - - - - - - - - - - 5U 5U 5U 51U 5UL 5U
4-Methylphenol - - - -~ - - - - - -~ - - 5U 5U 5U 51U | 5UL 5U
Acetophenone - - - - - - - - - - - - 5U 5U 5U 51U 5U 5U
Caprolactam - - - - - - - - - - - - 5U 5U 5U 5.1UL 5U 5UL
Diethylphthalate - - - - - - - - - - - - 5U 5U 5U 5.1UL 5U 5U
N-Nitrosodiphenylamine - - - - - - - - - - - - 5U 5U 5UJ 51U 5U 5U
Naphthalene - - - -~ - - - - - -~ - - 5U 5U 50U [ 51Ul | 5U 5U
Phenol - - - - - - - - - - - - 5U 5U 5U 51U 5U 5U
Phenanthrene - - - - - - - - - - - - 5U 5U 5U 51U 5U 5U
Di-n-octylphthalate - - - - - - - - - - - - 5U 5U 5U 51U 5U 5U
Pyrene - - - - - - - - - - - - 5U 5U 5U 51U 5U 5U
Fluoranthene - - - - - - - - - - - - 5U 5U 5U 5.1U 5U 5U
Inorganics (mg/l)
Dissolved Manganese - - - - - - - - - - - 0.0041 B| 0.0973 | 0.0023 B| 0.0026 | 0.0048 0.942 [ 0.0002 U
Dissolved Iron - - 0.0188 B| 0.011 U - - - - - - 0.0142 U 0.0244 U| 0.011 U | 0.0524 B| 0.0273 U| 0.028 U | 0.0131 U| 0.0153 U
Lead - - - - - - - - - - - - - - - - - -
Eologlcal Oxygen Demand (mg/l) - - - - - - - - - - - -- -- - 0.0 2.3 2.3 <1
Field Parameters
 Temperature (Degrees Celcius) 13.14 13.48 12.81 13.4 13.4 15.01 14.53 16.47 14.57 14.84 17.49 13.66 13.41 13.03 14.73 13.60 135
Conductivity (ms/cm) 0.087 0.081 70.57 87.16 88 137.1 77.92 46.02 82 7172 78.05 146 42 57 56 134 68
pH (standard units) 5.59 6.45 5.55 5.05 5.26 5.34 413 5.31 5.41 4.49 4.98 5.53 5.57 5.13 419 5.94 4.75
Dissolved Oxygen (mg/l) - 1.64 118 0.89 4.22 0.72 0.75 26 249 3.12 1711 0.31 3.84 4.43 297 137 0.99
ORP (mV) 219.2 241.9 435 281.7 - 347.1 353.2 344.8 309.2 263.8 261.4 73.1 164.3 220.8 249.4 249.4 115.3 249
\Water-Level Elevation (ft, MSL) -30.05 | -27.69 | -23.20 | -29.17 | -32.73 | -31.32 | -28.04 | -37.43 | -36.04 | -33.66 | -29.73 -33.83 -24.64 -18.99 -3.46 -16.64 -18.41 -3.69

-- Not analyzed or data not available to RAI as of November 29, 2016
U - Analyte was not detected above the reporting limit

J - Estimated concentration.

K - Analyte present, reported value may be biased high.
L - Analyte present, reported value may be biased low.
UL - Not detected, quantitation limit is probably higher

R - Data Rejected
D - Sample diluted in the lab for analysis.
NP - Well not pumping
P - Discrepency in GC analysis. Lower value reported
B - Analyte Detected in Method Blank
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RUTH ASSOCIATES, INC.

Attachment Table 1-1 (continued)

Historical Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Gravel Landfills

Parameter MW-49N
4/06 7/06 10/06 1/07 4/07 7/07 10/07 1/08 4/08 7/08 10/08 1/09 4/09 10/09 10/10 10/11 10/12
Non-Halogenated VOCs (mg/l)
Benzene 1u 1u 1u 1u 1u 1u iU 1u iU 1u iU 1u iU iU iU iU iU
Toluene 17 iU 064 0.78J iU 0.48 U iU iU iU 1u iU iU iU 1u iU 1u iU
Ethylbenzene 1u iU 1u iU iU iU iU iU iU iU iU iU iU iU iU iU iU
Xylene (total) 3V 3U 3V 3U 3V 3U 3V 3U 3V 3U 3U 3U 3U 3V 3U 3V 3U
2-Butanone 223 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 50U 5U 5U 5U 5U 5U
Acetone 109 93U 5U 29U 5U 5U 4.4 5U 5U 5U 5U 5W 5 31U 5U 5U 5U
Carbon Disulfide 1u 1u 1u 1u 1u 1u 1uU 1u iU 1u 1w 1u iU iU iU iU iU
Cyclohexane iU iU iU iU 1w iU iU iU iU iU iU 1w iU 1u iU 1u iU
Isopropylbenzene 1u iU 1u iU iU iU iU iU iU iU iU iU iU iU iU iU iU
Methy tert-butyl ether 1u 1u 1u 1u 1u 1u iU 1u iU 1u 1u 1u 0773 1u 1iu 1u 1iu
Methylcyclohexane 1u 1u 1u 1u 1w 1u iU 1u 1uU 1u iU 1u iU 1u iU 1u 1u
4-Methyl-2-pentanone 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5 UJ 5 UJ 5U 5U 5U 5U 5U
Halogenated VOCs (mg/l)
Bromoform 1u iU 1u iU iU 11U iU 11U 1w iU iU 1u 1 1u iu 1u iu
Bromodichloromethane iU iu 1u iu 1uU iu 1u iu 1iu 1iu iu 1iu iu 1iu iu 1iu iu
Carbon Tetrachloride 1u 1u 1u 1u 1u 1u iU 1w 1w 1u 1u 1u iU 1u 1iu 1w 1iu
Chlorobenzene 1u 1u 1u 1u 1u 1u 1uU 1u 1uU 1u iU 1u iU 1u iU 1u iU
Chloroform 1u 1u 1u 1u 1u 1u iU 1u iU 1u iU 1u iU 1u 1u 1u 1u
Dibromochloromethane 1u iU 1u iU 1u iU iU iU iU 1u iU iU iU 1u 1u 1u 1u
1,2-Dichloroethane 1u iU 1u iU iU iU iU iU iU iU iU iU iU 1u iU 1u iU
1,3 Chlorobenzene - - - - - - - - - - - - - - - - -
1,1-Dichloroethane 1u 1u 1u 1u 1iu 1u iU 1u iU 1u iU 1u iU 1u 1u 1u 1u
cis-1,2-Dichloroethene 1u 1u 1u 1u 1u 1u 1uU 1u 043 042 0.34) 0.74 3 iU 0.49J 041 0.50J 0273
trans-1,2-Dichloroethene 1u 1u 1u 1u 1u 1u iU 1u iU 1u iU iU iU 1u iU Iy iU
1,1-Dichloroethene 1u iU 1u iU iU iU iU iU iU 1u iU iU iU 1u iU 1u iU
1,2-Dichloroethene (total) - - - - - - - - - - - - - - - - -
1,2-Dichlorobenzene 1v 1u 1v 1u 1u 1u 1uU 1u 1uU 1u iU 1u iU 1u 1u 1u 1u
1,3-Dichlorobenzene 1u 1u 1u 1u 1iu 1u iU 1u iU 1u iU 1u iU 1u 1u 1u 1u
1,4-Dichlorobenzene 1u 1u 1u 1u 1u 1u 1uU 1u 1uU 1u iU 1u 1u 1u iU 1u 1u
Chloroethane iR 1u 1u 1u 1u 1u 1uU 1u 1uU 1u iU 1u iU iU iU iU iU
Chloromethane iU iU iU iU iU iU iU iU 0.14) 1u 1w iU iU 1W iU 1u iU
Tetrachloroethene 1u 1iu 1u 1iu 1u iu 1u iu 1u iu iu 1iu 0513 1iu iu 1iu iu
1,1,1-Trichloroethane 1v 1u 1v 1u 1u 1u 1uU 1u 1uU 1u iU 1u iU 1u 1u 1u 1u
Trichloroethene 1u 1u 1u 1u 1u 0.24J 0223 1u 0.86J 1u 0.83J 14 iU 16 11 0.96 J 0.70J
Vinyl Chloride 1u 1u 1u 1u 1u 1u iU 1u iU 1u 1iuU 1u iU 1u 1u 1u 1u
1,2,4-Trichlorobenzene iU iU iU iU iU iU iU iU iU iU iU 1u iU 1u iU 1u iU
cis-1,3-Dichloropropene 1u iU 1u iU iU iU iU iU iU iU iU iU iU iU iU 1u iU
Methylene Chloride 1u 1w 1u iu 1u 1w 1u iu iu iu iu 1iu iu 1iu iu 1iu iu
Trichlorofluoromethane 1UJ 1U 1U 1U 28J 3.1 2.3 1.6 9.3 8.5 7.1 12 1U 12 11 8.2 6.5
[Semi-Voraties (mg/
Bis(2-chloroethyl)Ether 0.018U | 0.019U 0.059 0.018U 0.019U 0.019U 0.019U 0.019U 0.019U 0.019U 0.021U 0.020 U 0.020U 50U 50U 50U 50U
Bis(2-ethylhexyl)phthalate 5UL 5U 5U 5U 213 5UL 5UL 5U 5UL 5U 51U 50U 53U 50U 50U 13 50U
Benzo (a) Anthracene 5U 5U 5U 5U 133 5U 5U 5U 5U 5U 51U 50U 53U 50U 50U 50U 50U
Benzo (a) Pyrene 5U 5U 5U 5U 24L 5UL 5UL 5UL 5UL 5UL 51U 50U 53U 50U 50U 50U 50U
Benzo (b) Fluoranthene 5U 5U 5U 5U 53L 5uUL 5UL 5uUL 5UL 5uUL 51U 50U 53U 50U 50U 50U 50U
Benzo (k) Fluoranthene 5U 5U 5U 5U 28L 5UL 5UL 5UL 5UL 5UL 51U 50U 53U 50U 50U 50U 50U
Benzo (g,h,i) Perylene 5U 5U 5U 5U 35L 5UL 5UL 5UL 5UL 5UL 51U 50U 53U 50U 50U 50U 50U
Chrysene 5U 5U 5U 5U 443 5U 5U 5U 5U 5U 51U 50U 53U 50U 50U 50U 50U
Indeno (1,2,3-cd) Pyrene 5U 5U 5U 5U 33L 5UL 5UL 5UL 5UL 5UL 51U 5.0 U 53U 50U 50U 50U 50U
2,2'-oxybis (1-Chloropropane) 5U 5U 5U 5U 5U 5UL 5U 5U 5U 5U 51U 50U 53U 50U 50U 50U 50U
2,4-Dimethylphenol 5U 5U 5U 5U 5U 5UL 5U 5U 5U 5U 51U 50U 53U 50U 50U 50U 50U
2-Methylnaphthalene 5U 5U 5U 5U 5U 5UL 5U 5U 5U 5U 51U 50U 53U 50U 50U 50U 50U
2-Methylphenol 5U 5U 5U 5U 5U 5UL 5U 5U 5U 5U 51U 50U 53U 50U 50U 50U 50U
4-Methylphenol 5U 5U 5U 5U 5U 5UL 5U 5U 5U 5U 51U 50U 53U 50U 50U 50U 50U
Acetophenone 5U 5U 5U 5U 5U 5UL 5U 5U 5U 5U 51U 50U 53U 50U 50U 50U 50U
Caprolactam 5UL 5U 5U 5U 5U 5UL 5UL 50 5UL 5U 51U 50U 53R 50U 50U 50U 50U
Diethylphthalate 5U 5U 5U 5U 5U 5UL 5UL 5U 5UL 5U 51U 50U 53U 50U 50U 50U 50U
N-Nitrosodiphenylamine 5U 5U 5U 5U 5U 5UL 5U 5U 5U 5U 51U 50U 53U 50U 50U 50U 50U
Naphthalene 5U 5U 5U 5U 5U 5UL 5U 5U 5U 5U 51U 50U 53U 50U 50U 50U 50U
Phenol 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 51U 50U 53U 50U 50U 50U 50U
Phenanthrene 5U 5U 5U 5U 183 5UL 5U 5U 5UL 5U 51U 50U 53U 50U 50U 50U 50U
Di-n-octylphthalate 5U 5U 5U 243 5U 5uUL 5UL 5U 5UL 5U 51U 50U 53U 50U 50U 50U 50U
Pyrene 5U 5U 5U 5U 6.0 5U 5U 5U 5U 5U 51U 50U 53U 50U 50U 50U 50U
Fluoranthene 1.4 5U 5U 5U 8.5 5U 1.5J 5U 5U 5U 5.1 U 5.0U 5.3 U 5.0 U 5.0 U 5.0U 5.0 U
Inorganics (mg/l)
Dissolved Manganese 0.0082 U| 0.00029 U 0.0013 U | 0.00051 U 0.0012 U 0.0089 0.0129 0.0009 0.0026 0.0012 0.0016 U | 0.0016 J | 0.00066 U| 0.0021J 0.015U | 0.0021J | 0.0150 U
Dissolved Iron 0.0101 U| 0.0124 U | 0.0116 U | 0.0458 U [ 0.0327 U 0.0988 0.009 U 0.155U [ 0.0419 U | 0.0126 U [ 0.0207 U [ 0.0246 U [ 0.0611 U 01U 01U 0.100 U 01U
Dissolved Cobalt - - - - - - - - - - - - - - - - -
Dissolved Lead - - - - - - - - - -~ - - - 0.010 U 0.010 U 0.010 U [ 0.0100 U
Eo\ogical Oxygen Demand (mg/l) <2 <2 <2 - -- - -- 1 -- - -~ - -~ - -- - --
Field Parameters
Temperature (Degrees Celcius) 153 182 17.3 151 15.7 176 16.0 14.0 16.1 16.1 159 13.0 156 153 14.6 16.6 147
Conductivity (ms/cm) 33 12 25 10 48 69 51 63 79 67 58 67 104 98 66 78 101
pH (standard units) 6.19 6.32 6.42 6.52 6.04 5.55 5.98 7.85 5.41 4.64 5.53 6.26 5.45 6.00 5.39 5.63 5.55
Dissolved Oxygen (mg/l) 6.01 5.07 4.73 7.24 6.06 0.95 0.00 2.04 4.38 4.41 3.47 4.31 391 4.03 3.64 3.21 4.03
ORP (mV) 202 94 109 77 99 61 102 141 180 239 234 291 218 240 206 224 237
Water-Level Elevation (ft, MSL) -11.65 -17.96 -16.12 -14.45 -16.69 -19.51 -21.19 -16.06 -16.90 -21.53 -17.32 -15.14 -12.52 -17.00 -12.92 -16.46 -9.96

-- Not analyzed or data not available to RAI as of November 29, 2016
U - Analyte was not detected above the reporting limit

J - Estimated concentration.

K - Analyte present, reported value may be biased high.
L - Analyte present, reported value may be biased low.
UL - Not detected, quantitation limit is probably higher

R - Data Rejected

D - Sample diluted in the lab for analysis.
NP - Well not pumping
P - Discrepency in GC analysis. Lower value reported

B - Analyte Detected in Method Blank
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RUTH ASSOCIATES, INC.

Summary of Groundwater Quality Data Collected by New Castle County for the Vicinity of the Army Creek and Delaware Sand & Grav

Attachment Table 1-1 (continued)

Parameter

MW-49N

4/15

10/15

3/16

4/16 10/16

4/17

10/17

Non-Halogenated VOCs (mg/l)
Benzene

Toluene
Ethylbenzene

Xylene (total)
2-Butanone

Acetone

Carbon Disulfide
Cyclohexane
Isopropylbenzene
Methy tert-butyl ether
Methylcyclohexane
4-Methyl-2-pentanone

Halogenated VOCs (mg/l)
Bromoform
Bromodichloromethane
Carbon Tetrachloride
Chlorobenzene
Chloroform
Dibromochloromethane
1,2-Dichloroethane

1,3 Chlorobenzene
1,1-Dichloroethane
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,1-Dichloroethene
1,2-Dichloroethene (total)
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Chloroethane
Chloromethane
Tetrachloroethene
1,1,1-Trichloroethane
Trichloroethene

Vinyl Chloride
1,2,4-Trichlorobenzene
Dichloropropene
Methylene Chloride
Trichlorofluoromethane

[Semi-voratites (g7
Bis(2-chloroethyl)Ether
Bis(2-ethylhexyl)phthalate
Benzo (a) Anthracene
Benzo (a) Pyrene

Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (g,h,i) Perylene
Chrysene

Indeno (1,2,3-cd) Pyrene
2,2"-oxybis (1-Chloropropane)
2,4-Dimethylphenol
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Acetophenone
Caprolactam
Diethylphthalate
N-Nitrosodiphenylamine
Naphthalene

Phenol

Phenanthrene
Di-n-octylphthalate
Pyrene

Fluoranthene

Inorganics (mg/l)
Dissolved Manganese
Dissolved Iron
Dissolved Cobalt
Dissolved Lead

0.0115J
0.0794J
0.0500 U

0.0150 U
0.100 U
0.0500 U

0.0050 U
0.53
0.0050 U

0.0015J 0.0051J
0.100 U 0.100 U
0.0031J 0.00020 J

0.0017J
0.100 U
0.0035J

0.0029 J
0.16
0.0027 J

Eo\ogical Oxygen Demand (mg/l)

Field Parameters
Temperature (Degrees Celcius)
Conductivity (ms/cm)

pH (standard units)

Dissolved Oxygen (mg/l)

ORP (V)

157
66
6.37
4.32
153

14.9
69
6.85
0.51
178

176
97
6.16
3.38
202

18.5 14.0
199 245
5.77 5.55
4.21 4.14
91 228

146
119
5.55
3.71
200

153
106
5.66
3.98
268

Water-Level Elevation (ft, MSL)

-14.32

-15.01

-12.83

-12.59 -19.74

-14.67

-14.67

-- Not analyzed or data not available to RAI as of November 29, 2016
U - Analyte was not detected above the reporting limit

J - Estimated concentration.

K - Analyte present, reported value may be biased high.
L - Analyte present, reported value may be biased low.
UL - Not detected, quantitation limit is probably higher

R - Data Rejected

D - Sample diluted in the lab for analysis.

NP - Well not pumping

P - Discrepency in GC analysis. Lower value reporte

B - Analyte Detected in Method Blank
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ATTACHMENT 2

PFAS GROUNDWATER MONITORING RESULTS COLLECTED BY GOLDER
OCTOBER 2016 + APRIL 2017



Attachment Table 2-1
September-October 2016 Semi-Annual Monitoring Program - Summary of Detected PFCs
Delaware Sand & Gravel Superfund Site
New Castle, Delaware

Sample ID DDA-05 DDA-01 DDA-02 DDA-03 DDA-07-US DDA-10-US DDA-11-LS DDA-11-US DDA-12-US DDA-15-US DGC-8S DGC-8D DGC-10D DGC-10S
Sample Date 9/27/2016 9/27/2016 9/28/2016 9/29/2016 10/10/2016 10/5/2016 9/27/2016 9/27/2016 9/29/2016 10/6/2016 10/6/2016 10/6/2016 9/29/2016 9/29/2016
N=Normal, FD=Field Duplicate N N N N N N N N N N N N N N
Parameter Unit CAS HA | Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL
Perfluorohexanoic acid ng/l| 307-24-4 NE 29 J- |1 29 1 25 1 61 1 25 1 43 J 1 25 1 27 1 60 1 21 1 31 J- |1 13 1 21 1 20 1
Perfluoroheptanoic acid ng/l| 375-85-9 NE 13 1 22 1 22 J- |1 48 J- | 1 16 1 23 J 1 20 J+ | 1 23 1 34 1 17 1 8 1 8 1 13 1 13 1
Perfluorooctanoic acid (PFOA) ng/l| 335-67-1 70 76 J- | 1 | 180 1 | 150 1 | 600 10 | 150 1 [ 180 J 1 | 140 1 | 150 1 | 230 1 | 200 1 34 1 49 1 | 110 1 38 1
Perfluorononanoic acid ng/l| 375-95-1 NE 2 J 1 10 1 12 1 12 1 9 1 7 J 1 10 J 1 13 1 13 1 5 J+ | 1 5 1 3 J+ | 1 3 1 13 1
Perfluorodecanoic acid ng/l| 335-76-2 NE U 1 2 J+ | 1 1 J 1 7 1 1 J 1 2 J 1 2 J+ | 1 3 1 2 J 1 1 J+ | 1 2 1 1 J+ | 1 5 1 12 1
Perfluoroundecanoic acid ng/l| 2058-94-8 NE U 2 U 2 U 2 Ul | 2 U 2 Ul | 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 4 J 2
Perfluorododecanoic acid ng/l| 307-55-1 NE Ul | 3 U 3 U 3 Ul | 3 U 3 Ul | 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3
Perfluorotridecanoic acid ng/l| 72629-94-8 NE ujl| 2 U 2 U 2 Ul | 2 U 2 Ul | 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2
Perfluorotetradecanoic acid ng/l| 376-06-7 NE Ul | 3 U 3 U 3 UJ | 3 U 3 Ul | 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3
Perfluorobutane Sulfonate ng/l| 29420-43-3 NE ul| 4 ul| 4 6 J 4 U 4 U 4 ul| 4 ul| 4 ul| 4 U 4 U 4 U 4 U 4 U 4 U 4
Perfluorohexane Sulfonate ng/l|108427-53-8| NE U 4 41 4 19 4 73 4 21 4 53 J 4 14 J+ | 4 7 J 4 25 4 26 4 U 4 17 4 35 4 18 4
Perfluorooctane Sulfonate (PFOS) ng/l| 1763-23-1 70 7 J 5 29 5 18 5 64 5 19 5 16 J+ | 5 14 J 5 23 5 19 5 22 5 U 5 12 5 24 5 15 5
N-methyl perfluorooctanesulfonamidoacetic Acid | ng/l| 2355-31-9 NE U 4 U 4 ul| 4 4 J 4 U 4 Ul | 4 U 4 U 4 ul| 4 U 4 U 4 U 4 ul| 4 ul| 4
N-ethyl perfluorooctanesulfonamidoacetic Acid ng/l| 2991-50-6 NE Ul | 5 Ul| 5 U 5 Ul | 5 U 5 Ul | 5 Ul| 5 Ul | 5 U 5 U 5 U 5 U 5 U [ 5 Ul | 5
Total PFOA + PFOS ng/l NA 70 83 209 168 664 169 196 154 173 249 222 34 61 134 53
e
?Golder
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Attachment Table 2-1 (continued)
September-October 2016 Semi-Annual Monitoring Program - Summary of Detected PFCs
Delaware Sand & Gravel Superfund Site
New Castle, Delaware

Sample ID DDA-16-US DDA-17 DGC-2S DGC-5 DGC-5 DGC-7S MHW-1D DGC-11D DGC-11S RT-1-UP UPA-01 UPA-02D UPA-02S UPA-03D
Sample Date 9/27/2016 9/28/2016 9/27/2016 10/10/2016 10/10/2016 10/10/2016 10/6/2016 10/3/2016 10/3/2016 10/5/2016 10/6/2016 9/29/2016 9/29/2016 10/3/2016
N=Normal, FD=Field Duplicate N N N FD N N N N N N N N N FD
Parameter Unit CAS HA |Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL
Perfluorohexanoic acid ng/l| 307-24-4 NE 29 1 57 1 34 1 44 1 55 1 23 1 B 1 22 J 1 ul| 1 3 1 38 J- |1 27 1 44 1 45 J 1
Perfluoroheptanoic acid ng/l| 375-85-9 NE 20 J+ | 1 34 J+ | 1 23 J+ | 1 29 1 31 J+ | 1 16 1 31 1 12 J 1 Ul | 1 U 1 23 1 18 1 21 1 26 J 1
Perfluorooctanoic acid (PFOA) ng/l| 335-67-1 70 200 1 | 290 1 | 200 1 | 160 1 | 190 1 | 130 1 | 280 1 43 J+ [ 1 Ul | 1 2 1 | 120 1 | 180 1 60 1] 170 J 1
Perfluorononanoic acid ng/l| 375-95-1 NE 7 J 1 7 J+ | 1 9 J+ | 1 5 J+ | 1 6 J+ | 1 10 1 13 J+ | 1 13 J 1 U1 u 1 6 1 9 1 2 1 8 J 1
Perfluorodecanoic acid ng/l| 335-76-2 NE 1 J+ | 1 2 J+ | 1 U 1 U 1 U 1 1 J 1 2 1 3 J 1 Ul 1 u 1 5 1 3 1 U 1 13 J+ | 1
Perfluoroundecanoic acid ng/l| 2058-94-8 NE U 2 U 2 U 2 U 2 U 2 U 2 U 2 Ul | 2 Ul | 2 U 2 U 2 U 2 U 2 Ul | 2
Perfluorododecanoic acid ng/l| 307-55-1 NE U 3 U 3 U 3 U 3 U 3 U 3 U 3 Ul | 3 Ul | 3 U 3 U 3 U 3 Ul | 3 Ul | 3
Perfluorotridecanoic acid ngl/l| 72629-94-8 NE U 2 U 2 U 2 U 2 U 2 U 2 U 2 Ul | 2 Ul | 2 u 2 U 2 u 2 Ul | 2 Ul | 2
Perfluorotetradecanoic acid ng/l| 376-06-7 NE U 3 U 3 U 3 U 3 U 3 U 3 U 3 Ul | 3 Ul | 3 U 3 U 3 U 3 Ul | 3 Ul | 3
Perfluorobutane Sulfonate ng/l| 29420-43-3 NE ul| 4 U 4 Ul | 4 U 4 U 4 U 4 U 4 ul| 4 Ul | 4 u 4 U 4 u 4 U 4 ul| 4
Perfluorohexane Sulfonate ng/{108427-53-8] NE 17 4 56 J+ | 4 6 J 4 7 J 4 7 J 4 9 J 4 14 4 ul| 4 ul| 4 U 4 52 4 34 4 5 J 4 | 110 [ J+ | 4
Perfluorooctane Sulfonate (PFOS) ng/l| 1763-23-1 70 17 J+ | 5 34 J+| 5 12 J+ | 5 9 J 5 12 5 15 5 16 5 7 J+ | 5 Ul | 5 U 5 29 5 21 5 U 5 50 J+ | 5
N-methyl perfluorooctanesulfonamidoacetic Acid | ng/l| 2355-31-9 NE U 4 U 4 U 4 U 4 U 4 U 4 U 4 Ul | 4 ul| 4 U 4 U 4 Ul | 4 Ul | 4 Ul | 4
N-ethyl perfluorooctanesulfonamidoacetic Acid | ng/l[ 2991-50-6 NE Ul | 5 U 5 Ul | 5 U 5 U 5 U 5 U 5 Ul| 5 Ul | 5 U 5 U 5 Ul | 5 Ul | 5 Ul | 5
Total PFOA + PFOS ng/l NA 70 217 324 212 169 202 145 296 50 0 2 149 201 60 220
e
?Golder

\\manchester\data\Projects\2001\013-6052 DS&G\Post FS\PFAS\2017-03 PFAS Sampling memo\Final\2016_09 draft PFAS Table 2 query_Formatted.xIsx 20f5 Associates



Attachment Table 2-1 (continued)

September-October 2016 Semi-Annual Monitoring Program - Summary of Detected PFCs
Delaware Sand & Gravel Superfund Site
New Castle, Delaware

Sample ID UPA-03D AWC-E1 AWC-E1 BW-1 BW-2 MW-18 MW-26N MW-28 MW-29 MW-29 MW-31 MW-34 P-4_UPA P-5L
Sample Date 10/3/2016 10/13/2016 10/13/2016 10/4/2016 10/4/2016 10/7/2016 10/3/2016 10/5/2016 10/5/2016 10/5/2016 10/5/2016 10/7/2016 10/14/2016 10/7/2016
N=Normal, FD=Field Duplicate N FD N N N N N N FD N N N N N
Parameter Unit CAS HA |Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL |Result Qual RDL
Perfluorohexanoic acid ng/l| 307-24-4 NE 51 J 1 29 1 29 1 25 J 1 20 J 1 28 J- 1 20 J 1 40 1 30 J 1 31 J 1 40 J- |1 18 1 86 1 9 1
Perfluoroheptanoic acid ng/l| 375-85-9 NE 29 J+ | 1 16 1 16 1 16 J 1 13 J 1 20 1 11 J+ | 1 23 1 19 J 1 19 J 1 28 1 10 1 33 1 5 J+ 1
Perfluorooctanoic acid (PFOA) ng/l| 335-67-1 70 180 J 1 86 1 84 1 | 130 J 1 83 J 1 | 150 | J- 1 87 J 1 54 1 ]| 130 J 1 ] 120 J 1119 | J-|[ 1 66 1 ] 170 1 35 1
Perfluorononanoic acid ng/l| 375-95-1 NE 8 J+ | 1 10 1 10 1 10 J+ [ 1 9 J 1 6 1 4 J+ | 1 3 J+ [ 1 9 J 1 9 J 1 6 1 5 1 68 1 1 J+ 1
Perfluorodecanoic acid ng/l| 335-76-2 NE 13 J+ | 1 2 1 3 1 Ul | 1 2 J 1 2 J 1 1 J+ | 1 U 1 2 J 1 2 J 1 U 1 U 1 1 J 1 U 1
Perfluoroundecanoic acid ng/l| 2058-94-8 NE ujl| 2 U 2 U 2 Ul | 2 ujl| 2 U 2 Ul | 2 U 2 Ul | 2 Ul | 2 U 2 U 2 U 2 U 2
Perfluorododecanoic acid ng/l[ 307-55-1 NE Ul | 3 U 3 U 3 Uul| 3 Ul | 3 U 3 Ul | 3 U 3 Ul | 3 Uul| 3 Ul | 3 U 3 U 3 U 3
Perfluorotridecanoic acid ng/l| 72629-94-8 NE ul| 2 U 2 U 2 ujl| 2 ul| 2 U 2 ul| 2 U 2 ul| 2 uj| 2 ul| 2 U 2 U 2 U 2
Perfluorotetradecanoic acid ng/l| 376-06-7 NE Ul | 3 U 3 U 3 Ul | 3 Ul | 3 U 3 Ul | 3 U 3 Ul | 3 Ul | 3 Ul | 3 U 3 U 3 U 3
Perfluorobutane Sulfonate ng/l| 29420-43-3 NE ul| 4 U 4 U 4 ul| 4 ul| 4 U 4 ul| 4 6 J 4 ul| 4 ul| 4 4 J 4 U 4 29 4 U 4
Perfluorohexane Sulfonate ng/l|108427-53-8] NE 110 J 4 10 J 4 9 J 4 16 J 4 11 J 4 25 4 17 J 4 8 J 4 10 J 4 10 J 4 10 4 14 4 | 190 4 7 J 4
Perfluorooctane Sulfonate (PFOS) ng/l| 1763-23-1 70 55 J+ | 5 11 5 10 J 5 18 J+ | 5 17 J 5 47 5 11 J+ | 5 9 J 5 | 120 J 5 | 130 J 5 | 100 5 14 5 28 5 5 J 5
N-methyl perfluorooctanesulfonamidoacetic Acid | ng/l| 2355-31-9 NE ul| 4 U 4 U 4 Ul | 4 ul| 4 U 4 ul| 4 U 4 Ul | 4 Ul | 4 U 4 U 4 U 4 U 4
N-ethyl perfluorooctanesulfonamidoacetic Acid | ng/l[ 2991-50-6 NE Ul | 5 U 5 U 5 Ul| 5 Ul| 5 U 5 Ul | 5 U 5 Ul| 5 Ul| 5 25 5 U 5 U 5 U 5
Total PFOA + PFOS ng/l NA 70 235 97 94 148 100 197 98 63 250 250 290 80 198 40
e ?
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September-October 2016 Semi-Annual Monitoring Program - Summary of Detected PFCs

Attachment Table 2-1 (continued)

Delaware Sand & Gravel Superfund Site

New Castle, Delaware

Sample ID P-5U P-6_UPA UPA-101-TZ UPA-101-US AWC-E1 AWC-E2 AWC-E2 AWC-K1
Sample Date 10/7/2016 9/28/2016 9/28/2016 9/28/2016 10/13/2016 10/13/2016 10/13/2016 10/13/2016
N=Normal, FD=Field Duplicate N N N N N N N N
Parameter Unit CAS HA |Result Qual RDL [Result Qual RDL [Result Qual RDL [Result Qual RDL |Result Qual RDL |Result Qual RDL |Result Qual RDL |Result Qual RDL
Perfluorohexanoic acid ng/l| 307-24-4 NE 46 1 38 J- 1 47 J- 1 52 1 30 1 30 1 33 1 7 1
Perfluoroheptanoic acid ng/l| 375-85-9 NE 23 1 33 1 22 J+ 1 29 J+ 1 15 J+ 1 12 1 15 1 4 J+ 1
Perfluorooctanoic acid (PFOA) ng/l| 335-67-1 70 76 1 140 | J- 1 130 1 210 1 76 1 110 1 130 1 23 1
Perfluorononanoic acid ng/l| 375-95-1 NE 8 1 10 1 4 1 8 1 12 J+ 1 6 1 5 1 2 J+ 1
Perfluorodecanoic acid ng/l| 335-76-2 NE 4 1 4 1 U 1 5 1 4 1 3 1 3 1 U 1
Perfluoroundecanoic acid ng/l| 2058-94-8 NE 5 2 U 2 U 2 U 2 U 2 ] 2 U 2 U 2
Perfluorododecanoic acid ng/l| 307-55-1 NE U 3 U 3 U 3 U 3 U 3 ] 3 UJ 3 U 3
Perfluorotridecanoic acid ng/l| 72629-94-8 NE U 2 U 2 U 2 U 2 U 2 U 2 UJ 2 ] 2
Perfluorotetradecanoic acid ng/l| 376-06-7 NE U 3 U 3 U 3 U 3 U 3 ] 3 uJ 3 U 3
Perfluorobutane Sulfonate ng/l| 29420-43-3 NE U 4 U 4 U 4 ] 4 U 4 U 4 U 4 U 4
Perfluorohexane Sulfonate ng/l{108427-53-8) NE U 4 44 4 8 J 4 50 J+ 4 8 J 4 30 4 26 4 6 J 4
Perfluorooctane Sulfonate (PFOS) ng/l| 1763-23-1 70 U 5 21 5 U 5 37 5 11 5 14 5 15 5 6 J 5
N-methyl perfluorooctanesulfonamidoacetic Acid | ng/l| 2355-31-9 NE U 4 U 4 UJ 4 ] 4 U 4 U 4 U 4 U 4
N-ethyl perfluorooctanesulfonamidoacetic Acid | ng/l[ 2991-50-6 NE U 5 U 5 uJ 5 U 5 U 5 U 5 U 5 U 5
Total PFOA + PFOS ng/l NA 70 76 161 130 247 87 124 145 29
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Attachment Table 2-1 (continued)

September-October 2016 Semi-Annual Monitoring Program - Summary of Detected PFCs

Delaware Sand & Gravel Superfund Site
New Castle, Delaware

Notes:
Green highlight =  Concentration exceeds HA

Abbreviations:

HA = the May 19, 2016 USEPA health advisory (HA) of 70 nanograms per liter (ng/l; parts per trillion [ppt])
for perfluorooctanoic acid (PFOA), perfluorooctane sulfonate (PFOS), and/or the combined concentrations of
PFOA and PFOS

ng/L = nanograms per liter

Qual = interpreted qualifier

RDL = reporting detection limit

NE = standard does not exist

PFCs = perfluorinated compounds

Qualifiers:

J - The analyte is present; however, the reported value may not be accurate or precise.

J+ - The analyte is present; however, the reported value may not be accurate or precise. The result is
biased high.

J- - The analyte is present; however, the reported value may not be accurate or precise. The result is biased
low.

U - not detected above RDL

UJ - not detected above RDL, RDL is estimated

Prepared by: AZ
Checked by: BPC
Reviewed by: RWB
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Attachment Table 2-2

March-April 2017 Semi-Annual Monitoring Program - Summary of Detected PFCs

Delaware Sand & Gravel Superfund Site
New Castle, Delaware

PW-1(U)
DDA VI\\/;erlustorlng %%nggr$§a\n/\$:fn_ PW-1(U) Monitoring Wells - UPA Upper Sand
Zone
Sample ID DGC-8C DDA-05 DDA-01 DDA-02 DDA-03 DDA-07-US DDA-10-US DDA-11-LS DDA-11-US
Sample Date 4/3/2017 4/12/2017 4/12/2017 4/12/2017 4/5/2017 4/13/2017 4/11/2017 4/4/2017 4/4/2017
Sample Depth (ft) - - - - - - - - -
N=Normal, FD=Field Duplicate N N N N N N N N N

Parameter Unit CAS HA | Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL
Perfluorohexanoic acid ng/l| 307-24-4 NE 39 J- 106]| 22 06| 27 06| 24 06| 53 06| 22 06| 49 J- 106]| 26 J- 106]| 36 J- 106
Perfluoroheptanoic acid ng/l| 375-85-9 NE 14 05| 14 05| 20 05| 16 05| 47 05| 14 05| 32 05| 20 05| 26 J- 105
Perfluoro-n-octanoic acid (PFOA) ng/l| 335-67-1 IO 30 0.6 [12000 [ o.6 [TE60T] 0.6 13400  [o.6 75307 0.6 |1140°] 06 0270  [o.6 [T@400 | o.6 [T3400] 0.6
Perfluorononanoic acid ng/l| 375-95-1 NE 3 0.6 5 0.6 8 0.6 8 06| 10 0.6 9 0.6 7 06| 11 06| 12 0.6
Perfluorodecanoic acid ng/l| 335-76-2 NE 1 J |05 06 J |05 2 0.5 2 J- 105 5 0.5 2 J |05 2 J |05 1 J |05 3 J- 105
Perfluoroundecanoic acid ng/l| 2058-94-8 NE U 1 U 1 U 1 U 1 U 1 U 1 U 1 ul| 1 ul| 1
Perfluorododecanoic acid ng/l| 307-55-1 NE UJ | 05 U |05 U |05 UJ | 05 UJ | 05 U |05 UJ | 05 UJ | 05 UuJ | 05
Perfluorotridecanoic acid ng/l| 72629-94-8 NE UJ | 05 U |05 U |05 UJ | 05 UuJ | 05 U |05 UJ | 05 UuJ | 05 UuJ | 05
Perfluorotetradecanoic acid ng/l| 376-06-7 NE UJ | 05 U |05 UJ | 05 UuJ | 05 UJ |05 0.6 J |05 UJ | 05 UuJ | 05 UuJ | 05
Perfluorobutanesulfonic acid (PFBS) ng/l| 375-73-5 NE 1 J+ 1 0.8 1 J |08 1 J |08 1 J |08 1 J |08 2 J |08 2 J |08 U |08 2 J |08
Perfluorohexanesulfonic acid (PFHxS) ng/l| 355-46-4 NE 1 J 1 7 J- 1 33 1 23 1 68 1 18 1 35 J- 1 12 1 5 J- 1
Perfluoro-1-Octanesulfonate (PFOS) ng/l| 1763-23-1 4 J [ 21 10 2 | 33 2 | 28 2 I - 2] 21 2 | 20 2 | 15 2 | 21 2
N-methyl perfluorooctanesulfonamidoacetic Acid | ng/l| 2355-31-9 NE Ul 1 ) 1 ) 1 ) 1 ul| 1 U 1 ul| 1 ul| 1 U 1
N-ethyl perfluorooctanesulfonamidoacetic Acid ng/l| 2991-50-6 NE U 1 U 1 U 1 U 1 U 1 U 1 U 1 ul| 1 U 1
Total PFOA + PFOS ] N 0 [mo] | [as] [ [as| [ [eo7] [ 261 | [0 | [ | [de1]
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Attachment Table 2-2 (continued)

March-April 2017 Semi-Annual Monitoring Program - Summary of Detected PFCs

Delaware Sand & Gravel Superfund Site
New Castle, Delaware

PW-1(U) Monitoring Wells - UPA Upper Sand
Sample ID DDA-12-US DDA-15-US DDA-16-US DDA-17 DGC-2S DGC-5 DGC-7S MHW-1D
Sample Date 4/12/2017 4/13/2017 4/12/2017 4/5/2017 4/12/2017 4/11/2017 4/10/2017 4/12/2017
Sample Depth (ft) - - - - - - - -
N=Normal, FD=Field Duplicate N N N N N N N N

Parameter Unit CAS HA | Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL
Perfluorohexanoic acid ng/l| 307-24-4 NE 37 06| 22 06| 26 06| 50 06| 32 06| 50 06| 24 J- 106]| 39 0.6
Perfluoroheptanoic acid ng/l| 375-85-9 NE 25 05| 18 05| 19 05| 35 05| 23 05| 42 05| 19 J- 105] 30 0.5
Perfluoro-n-octanoic acid (PFOA) ng/l| 335-67-1 _: 0.6 - 0.6 - 0.6 - E- 0.6 - 0.6 -IE- 0.6
Perfluorononanoic acid ng/l| 375-95-1 NE 6 0.6 5 0.6 6 06| 10 06| 10 0.6 9 06| 11 06| 16 0.6
Perfluorodecanoic acid ng/l| 335-76-2 NE U |05 2 J |05 1 J- 105 3 J- 105 1 J |05 1 J |05 2 J- 105 3 0.5
Perfluoroundecanoic acid ng/l| 2058-94-8 NE U 1 U 1 U 1 ul| 1 U 1 U 1 ul| 1 U 1
Perfluorododecanoic acid ng/l| 307-55-1 NE U |05 U |05 UuJ | 0.5 UuJ | 05 U |05 U |05 UuJ | 0.5 U |05
Perfluorotridecanoic acid ng/l| 72629-94-8 NE U |05 U |05 UuJ | 05 UuJ |05 U |05 U |05 UuJ | 0.5 U |05
Perfluorotetradecanoic acid ng/l| 376-06-7 NE U [05] 06 J |05 UuJ |05 UuJ |05 U |05 U |05 UuJ |05 UuJ |05
Perfluorobutanesulfonic acid (PFBS) ng/l| 375-73-5 NE U |08 1 J |08 1 J |08 1 J |08 1 J |08 3 J |08 1 J |08 2 J |08
Perfluorohexanesulfonic acid (PFHxS) ng/l| 355-46-4 NE 4 1 25 J- 1 14 1 57 J- 1 4 1 16 1 10 J- 1 14 1
Perfluoro-1-Octanesulfonate (PFOS) ng/l| 1763-23-1 [0 3 [ J [ 2 [ 24 2 | 17 2 | 47 2 [ 10 2 [ 10 2 | 22 2 | 31 2
N-methyl perfluorooctanesulfonamidoacetic Acid |ng/l| 2355-31-9 NE U 1 U 1 U 1 U 1 U 1 U 1 U 1 ul| 1
N-ethyl perfluorooctanesulfonamidoacetic Acid ng/l| 2991-50-6 NE U 1 U 1 U 1 U 1 ) 1 ) 1 ) 1 U 1
Total PFOA + PFOS ol NA  (GONNNESEN | Mewml | (eoml | (sl | el [ 280 | (2| | o]
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Attachment Table 2-2 (continued)

March-April 2017 Semi-Annual Monitoring Program - Summary of Detected PFCs

Delaware Sand & Gravel Superfund Site
New Castle, Delaware

PW-1(U) Monitoring Wells - UPA Downgradient UPA Wells
Upper Sand
Sample ID PW-1(U) PW-1(U) AWC-E1 AWC-E1 AWC-E2 AWC-E2 DGC-10D DGC-10S DGC-11D
Sample Date 3/28/2017 4/11/2017 4/17/2017 4/17/2017 4/17/2017 4/17/2017 4/7/2017 4/7/2017 4/5/2017
Sample Depth (ft) - - 132 156 140 165 - - -
N=Normal, FD=Field Duplicate N N N N N N N N N

Parameter Unit CAS HA | Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL
Perfluorohexanoic acid ng/l| 307-24-4 NE 29 06| 25 06| 22 06| 26 06| 23 06| 21 06| 20 06| 30 J- 106]| 27 0.6
Perfluoroheptanoic acid ng/l| 375-85-9 NE 18 05| 17 05| 14 05| 19 05| 14 05| 15 05| 13 05| 17 05| 18 0.5
Perfluoro-n-octanoic acid (PFOA) ng/l| 335-67-1 [INM0L|N#70| [ 0.6 [[140] 0.6 |80 0.6 11000  [o.6 98T 0.6 |1100"] 0.6 |1120°] 0.6 44 06| 52 0.6
Perfluorononanoic acid ng/l| 375-95-1 NE 9 0.6 7 0.6 7 06| 10 0.6 5 0.6 6 0.6 4 06| 10 06| 18 0.6
Perfluorodecanoic acid ng/l| 335-76-2 NE 2 J |05 2 J- 105 2 J |05 3 0.5 2 J [ 05 2 0.5 5 0.5 5 0.5 4 0.5
Perfluoroundecanoic acid ng/l| 2058-94-8 NE U 1 U 1 U 1 1 J 1 U 1 U 1 1 J 1 2 J 1 1 J 1
Perfluorododecanoic acid ng/l| 307-55-1 NE U |05 UuJ |05 U |05 U |05 U |05 U |05 U |05 1 J- 105 U |05
Perfluorotridecanoic acid ng/l| 72629-94-8 NE U |05 UuJ |05 U |05 U |05 U |05 U |05 U |05 UuJ |05 U |05
Perfluorotetradecanoic acid ng/l| 376-06-7 NE UuJ |05 UuJ |05 U |05 U |05 U |05 U |05 U |05 UuJ |05 UuJ |05
Perfluorobutanesulfonic acid (PFBS) ng/l| 375-73-5 NE 1 J |08 1 J |08 2 J |08 2 J |08 1 J+ [ 0.8 1 J [08]| 0.9 J |08 2 J+ | 0.8 3 J |08
Perfluorohexanesulfonic acid (PFHxS) ng/l| 355-46-4 NE 22 1 18 J- 1 7 1 8 J- 1 16 1 18 1 36 1 12 1 4 J- 1
Perfluoro-1-Octanesulfonate (PFOS) ng/l| 1763-23-1 [TNO 21 2 | 21 2 | 14 2 | 15 2 | 11 2 | 16 2 | 27 2 | 16 2 9 2
N-methyl perfluorooctanesulfonamidoacetic Acid |ng/l| 2355-31-9 NE U 1 U 1 U 1 U 1 U 1 U 1 ul| 1 ul| 1 ul| 1
N-ethyl perfluorooctanesulfonamidoacetic Acid ng/l| 2991-50-6 NE U 1 U 1 U 1 U 1 U 1 U 1 U 1 ul| 1 U 1
Total PFOA + PFOS ng/! NA [0 TEer | [TEen [ 94 ] [ 115 ] | [ 104 ] | 116 | | 147 ] 60 61
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Attachment Table 2-2 (continued)
March-April 2017 Semi-Annual Monitoring Program - Summary of Detected PFCs
Delaware Sand & Gravel Superfund Site
New Castle, Delaware

NCC UPA Monitoring Wells and P-6 Vicinity
Sample ID BW-1 BW-2 MW-18 MW-26N MW-28 MW-29 MW-29 MW-31
Sample Date 4/3/2017 4/3/2017 3/30/2017 4/5/2017 3/29/2017 3/29/2017 3/29/2017 3/29/2017
Sample Depth (ft) - - - - - - - -
N=Normal, FD=Field Duplicate N N N N N FD N N

Parameter Unit CAS HA | Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL
Perfluorohexanoic acid ng/l| 307-24-4 NE 39 06| 27 J- 106]| 26 06| 28 06| 40 06| 31 06| 36 06| 39 0.6
Perfluoroheptanoic acid ng/l| 375-85-9 NE 26 05| 21 05| 19 05| 15 05| 20 05| 25 05| 25 05| 26 0.5
Perfluoro-n-octanoic acid (PFOA) ng/l| 335-67-1 _: 0.6 - 0.6 - E- 06| 50 0.6 - 0.6 -:E- 0.6
Perfluorononanoic acid ng/l| 375-95-1 NE 15 06| 11 0.6 8 0.6 5 0.6 4 06| 13 06| 14 0.6 6 0.6
Perfluorodecanoic acid ng/l| 335-76-2 NE 0.6 J |05 2 0.5 2 J |05 2 0.5 1 J |05 3 0.5 3 0.5 1 J- 105
Perfluoroundecanoic acid ng/l| 2058-94-8 NE U 1 1 J 1 U 1 ul| 1 U 1 U 1 U 1 ul| 1
Perfluorododecanoic acid ng/l| 307-55-1 NE UuJ |05 UuJ |05 U |05 UuJ |05 U |05 U |05 UuJ |05 UuJ | 0.5
Perfluorotridecanoic acid ng/l| 72629-94-8 NE UuJ |05 UuJ |05 U |05 UuJ |05 U |05 U |05 U |05 U |05
Perfluorotetradecanoic acid ng/l| 376-06-7 NE UuJ |05 UuJ |05 U |05 UuJ |05 U |05 U |05 UuJ |05 UuJ |05
Perfluorobutanesulfonic acid (PFBS) ng/l| 375-73-5 NE 6 0.8 2 J |08 3 J |08 2 J |08 4 0.8 3 J |08 3 J |08 3 J |08
Perfluorohexanesulfonic acid (PFHxS) ng/l| 355-46-4 NE 17 1 12 1 18 1 23 1 9 1 11 1 10 1 9 1
Perfluoro-1-Octanesulfonate (PFOS) ng/l| 1763-23-1 [0 41 2 | 33 2 [ & 2 [ 15 2 [ 12 2 [N220T] 2 [hasen | 2 [Teer 2
N-methyl perfluorooctanesulfonamidoacetic Acid |ng/l| 2355-31-9 NE ul| 1 ul| 1 ul| 1 ul| 1 U 1 U 1 Uul| 1 U 1
N-ethyl perfluorooctanesulfonamidoacetic Acid ng/l| 2991-50-6 NE ul| 1 ul| 1 ) 1 ul| 1 ) 1 1 J 1 1 J 1 14 1
Total PFOA + PFOS ] I I I I 3 2 [500 ] (3201 | [29]
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Attachment Table 2-2 (continued)
March-April 2017 Semi-Annual Monitoring Program - Summary of Detected PFCs
Delaware Sand & Gravel Superfund Site
New Castle, Delaware

NCC UPA Monitoring Wells and P-6 Vicinity
Sample ID BW-1 BW-2 MW-18 MW-26N MW-28 MW-29 MW-29 MW-31
Sample Date 4/3/2017 4/3/2017 3/30/2017 4/5/2017 3/29/2017 3/29/2017 3/29/2017 3/29/2017
Sample Depth (ft) - - - - - - - -
N=Normal, FD=Field Duplicate N N N N N FD N N

Parameter Unit CAS HA | Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL
Perfluorohexanoic acid ng/l| 307-24-4 NE 39 06| 27 J- 106]| 26 06| 28 06| 40 06| 31 06| 36 06| 39 0.6
Perfluoroheptanoic acid ng/l| 375-85-9 NE 26 05| 21 05| 19 05| 15 05| 20 05| 25 05| 25 05| 26 0.5
Perfluoro-n-octanoic acid (PFOA) ng/l| 335-67-1 _: 0.6 - 0.6 - E- 06| 50 0.6 - 0.6 -:E- 0.6
Perfluorononanoic acid ng/l| 375-95-1 NE 15 06| 11 0.6 8 0.6 5 0.6 4 06| 13 06| 14 0.6 6 0.6
Perfluorodecanoic acid ng/l| 335-76-2 NE 0.6 J |05 2 0.5 2 J |05 2 0.5 1 J |05 3 0.5 3 0.5 1 J- 105
Perfluoroundecanoic acid ng/l| 2058-94-8 NE U 1 1 J 1 U 1 ul| 1 U 1 U 1 U 1 ul| 1
Perfluorododecanoic acid ng/l| 307-55-1 NE UuJ |05 UuJ |05 U |05 UuJ |05 U |05 U |05 UuJ |05 UuJ | 0.5
Perfluorotridecanoic acid ng/l| 72629-94-8 NE UuJ |05 UuJ |05 U |05 UuJ |05 U |05 U |05 U |05 U |05
Perfluorotetradecanoic acid ng/l| 376-06-7 NE UuJ |05 UuJ |05 U |05 UuJ |05 U |05 U |05 UuJ |05 UuJ |05
Perfluorobutanesulfonic acid (PFBS) ng/l| 375-73-5 NE 6 0.8 2 J |08 3 J |08 2 J |08 4 0.8 3 J |08 3 J |08 3 J |08
Perfluorohexanesulfonic acid (PFHxS) ng/l| 355-46-4 NE 17 1 12 1 18 1 23 1 9 1 11 1 10 1 9 1
Perfluoro-1-Octanesulfonate (PFOS) ng/l| 1763-23-1 [0 41 2 | 33 2 [ & 2 [ 15 2 [ 12 2 [N220T] 2 [hasen | 2 [Teer 2
N-methyl perfluorooctanesulfonamidoacetic Acid |ng/l| 2355-31-9 NE ul| 1 ul| 1 ul| 1 ul| 1 U 1 U 1 Uul| 1 U 1
N-ethyl perfluorooctanesulfonamidoacetic Acid ng/l| 2991-50-6 NE ul| 1 ul| 1 ) 1 ul| 1 ) 1 1 J 1 1 J 1 14 1
Total PFOA + PFOS ] I I I I 3 2 [500 ] (3201 | [29]
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Attachment Table 2-2 (continued)

March-April 2017 Semi-Annual Monitoring Program - Summary of Detected PFCs

Delaware Sand & Gravel Superfund Site
New Castle, Delaware

NCC UPA Monitoring Wells and P-6 Vicinity
Sample ID MW-34 MW-40 P-4 _UPA P-5L P-5U P-6_UPA P-6_UPA RW-10 RW-10
Sample Date 3/30/2017 4/11/2017 4/11/2017 3/30/2017 3/30/2017 4/3/2017 4/3/2017 4/11/2017 4/11/2017
Sample Depth (ft) - - - - - - - - -
N=Normal, FD=Field Duplicate N N N N N FD N FD N

Parameter Unit CAS HA | Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL|Result Qual RDL
Perfluorohexanoic acid ng/l| 307-24-4 NE 17 06| 14 06| 16 J- 106| 11 06| 33 06| 34 J- 106]| 34 J- 10.6| 45 06| 46 0.6
Perfluoroheptanoic acid ng/l| 375-85-9 NE 10 05| 10 05| 11 0.5 6 05| 18 05| 24 J- 105]| 19 05| 20 05| 19 0.5
Perfluoro-n-octanoic acid (PFOA) ng/l| 335-67-1 |0 || 06 45 06 20 [ J-[06] 45 0.6 |76 0.6 [12107] 06 [12000] [o6|920  |o.6 83 0.6
Perfluorononanoic acid ng/l| 375-95-1 NE 5 0.6 4 06| 14 0.6 2 J |06 8 0.6 8 0.6 8 06| 29 06| 32 0.6
Perfluorodecanoic acid ng/l| 335-76-2 NE 1 J |05 07 J |05 7 J- 1]05] 0.6 J |05 1 J [ 05 7 0.5 6 0.5 2 0.5 3 0.5
Perfluoroundecanoic acid ng/l| 2058-94-8 NE U 1 U 1 3 J- 1 U 1 2 J 1 3 J- 1 3 J- 1 U 1 U 1
Perfluorododecanoic acid ng/l| 307-55-1 NE U |05 U |05 UJ | 05 U |05 U |05 1 J- 105 1 J- 105 UuJ | 0.5 U |05
Perfluorotridecanoic acid ng/l| 72629-94-8 NE U |05 U |05 UuJ | 05 U |05 U |05 UJ | 05 UJ | 05 UuJ | 05 U |05
Perfluorotetradecanoic acid ng/l| 376-06-7 NE U |[05] 05 J |05 UuJ |05 U |05 U |05 UuJ |05 Ul (05| 0.7 J- 105 UuJ |05
Perfluorobutanesulfonic acid (PFBS) ng/l| 375-73-5 NE 2 J |08]| 0.8 J |08 1 J |08 U |08 4 0.8 2 J+ 1 0.8 UuJ | 0.8 9 0.8 8 0.8
Perfluorohexanesulfonic acid (PFHxS) ng/l| 355-46-4 NE 13 J- 1 11 1 6 1 8 1 4 1 52 J- 1 35 1 93 J- 1 85 1
Perfluoro-1-Octanesulfonate (PFOS) ng/l| 1763-23-1 [0 19 2 | 17 2| 5 3] 2] 8 2 [ 3 [ a]2] =2 2 [ 19 2 [ 11 2 [ 11 2
N-methyl perfluorooctanesulfonamidoacetic Acid |ng/l| 2355-31-9 NE U 1 U 1 Uul| 1 U 1 U 1 Uul| 1 Uul| 1 Uul| 1 U 1
N-ethyl perfluorooctanesulfonamidoacetic Acid ng/l| 2991-50-6 NE ) 1 ) 1 ) 1 U 1 U 1 ul| 1 U 1 U 1 U 1
Total PFOA + PFOS e N 0 &2 % 53 7 ] [ 151 | [ [ [ | [104]
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Attachment Table 2-2 (continued)
March-April 2017 Semi-Annual Monitoring Program - Summary of Detected PFCs
Delaware Sand & Gravel Superfund Site
New Castle, Delaware

NCC UPA Monitoring Wells and P-6
Vicinity
Sample ID| UPA-101-TZ UPA-101-US
Sample Date 3/29/2017 4/4/2017
Sample Depth (ft) - -
N=Normal, FD=Field Duplicate N N

Parameter Unit CAS HA | Result Qual RDL|Result Qual RDL
Perfluorohexanoic acid ng/l| 307-24-4 NE 39 J- 106| 57 J- 106
Perfluoroheptanoic acid ng/l| 375-85-9 NE 20 05| 45 J- 105
Perfluoro-n-octanoic acid (PFOA) ng/l| 335-67-1 _:E- 0.6
Perfluorononanoic acid ng/l| 375-95-1 NE U |06 7 0.6
Perfluorodecanoic acid ng/l| 335-76-2 NE U |05 5 J- 105
Perfluoroundecanoic acid ng/l| 2058-94-8 NE U 1 ul| 1
Perfluorododecanoic acid ng/l| 307-55-1 NE U |05 UuJ | 05
Perfluorotridecanoic acid ng/l| 72629-94-8 NE U |05 UuJ | 05
Perfluorotetradecanoic acid ng/l| 376-06-7 NE UuJ | 05 UuJ | 05
Perfluorobutanesulfonic acid (PFBS) ng/l| 375-73-5 NE 2 J+ | 0.8 UuJ| 0.8
Perfluorohexanesulfonic acid (PFHxS) ng/l| 355-46-4 NE 6 1 94 J- 1
Perfluoro-1-Octanesulfonate (PFOS) ng/l| 1763-23-1 - 5 J 2 44 2
N-methyl perfluorooctanesulfonamidoacetic Acid |ng/l| 2355-31-9 NE U 1 ul| 1
N-ethyl perfluorooctanesulfonamidoacetic Acid ng/l| 2991-50-6 NE U 1 ul| 1
Total PFOA + PFOS ng/l NA [0 TESS | [Tesa

- Golder
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ATTACHMENT 3

HISTORICAL SURFACE-WATER QUALITY MONITORING RESULTS
ARMY CREEK



RUTH ASSOCIATES, INC.

Attachment Table 3-1
Summary of Surface-Water Quality Data for Army Creek and Army Pond

Parameter BTAG Screening Level SWA
g/l 10/04 1/05 4/05 7/05 10/05 1/06 4/06 7/06 10/06 1/07 4/07 10/09 10/10 10/11 10/12 10/17
Non-Halogenated VOCs (pg/l)
Benzene 370 0.44) 5U 5U 50U 5UJ ou iu 1u 1u 1u 1iu - - - - -
Toluene 2 0.25 5U 5U 50U 5UJ ou 0.30J 1u 1u 1u 1iu - - - - -
Ethylbenzene 90 05U 5U 5U 50U 5UJ ou iu 1u 1u 1u 1iu - - - - -
Xylene (total) 13 05U 5U 5U 50U 5U ou 3uU 3V 3u 3V 3uU - - - - -
2-Butanone 14000 5U 10R 10R 10R 10U ou 5U 5U 5U 5U 5U - - - - -
Acetone 1500 58U 20R 20R 20R 20R 153 5UJ 87U 5U 5UJ 5U - - - - -
Carbon Disulfide 0.92 021 5U 5U 5UJ 5UJ ou v 1u 1u 1u 1iu - - - - -
Cyclohexane 05U - - - - ou 1U iU iU iU 10 - - - - -
Isopropylbenzene 26 05U - - - - ou 1U iU iU iU iU - - - - -
Methy-tert-butyl ether 11070 05 - - - - ou v 1u 1u 1u 1iu - - - - -
Methylcyclohexane 05U - - - - ou 1U iU iU iU 10 - - - - -
4-Methy-2-pentanone 170 5U 10U 10 U 10 UJ 10 UJ 10 U 5U 5U 5U 5U 5U - - - - -
Halogenated VOCs (ng/l)
Bromoform 320 05U 5U 5U 5UJ 5UJ 0ou v 1u 1u 1u 1w - - - - -
Bromodichloromethane 05U 5U 5U 50U 5UJ ou 1u 1u iU 1u 1u - - - - -
Carbon Tetrachloride 133 05U 5U 5U 5UJ 5UJ ou v 1u 1u 1u 1iu - - - - -
Chlorobenzene 13 14 5U 5U 5UJ 5UJ ou 1iu 1u 1u 1u 1u - - - - -
Chloroform 18 05U 5U 5U 5UJ 5UJ ou 1iu 1u 1u 1u 1u - - - - -
Dibromochloromethane 05U 5U 5U 5UJ 5UJ ou iu 1u 1u 1u 1u - - - - -
1,2-Dichloroethane 100 05U 5U 5U 5UJ 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,1-Dichloroethane 47 05U 5U 5U 5UJ 5UJ ou 1iu 1u 1u 1u 1u - - - - -
cis-1,2-Dichloroethene 05U 5U 5U 5UJ 5UJ ou 1iu 1u 1u 1u 1u - - - - -
trans-1,2-Dichloroethene 970 05U 5U 5U 5UJ 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,1-Dichloroethene 25 0.11J 5U 5U 5UJ 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,2-Dichlorobenzene 0.7 05U - - - - ou iu 1u 1u 1u 1u - - - - -
1,3-Dichlorobenzene 150 05U - - - - ou iu 1u 1u 1u 1u - - - - -
1,4-Dichlorobenzene 26 0.2J - - - - ou iu 1u 1u 1u 1u - - - - -
Chloroethane 05U 5U 5U 5UJ 5UJ ou 1R 1u 1u 1u 1u - - - - -
Tetrachloroethene 111 05U 5U 5U 5UJ 5UJ ou iU 1u iU 1u iU - - - - -
1,1,1-Trichloroethane 11 05U 5U 5U 5UJ 5UJ ou iU 1u iU 1u iU - - - - -
Trichloroethene 21 05U 5U 5U 5UJ 5UJ ou iU 1u iU 1u iU - - - - -
Vinyl Chloride 930 05U 5U 5U 5UJ 5UJ ou iU 1u iU 1u iU - - - - -
1,2,4-Trichlorobenzene 24 05U - - - - 10U iU 1U 1uU 1U 1U - - - - -
cis-1,3-Dichloropropene 05U 5U 5U 5UJ 5UJ 0ouU 1U iU 1U iU 1U - - - - -
Methylene Chloride 98.1 05U 5U 5U 5UJ 5UJ ou iU 1Ud 10 1u iU - - - - -
Trichlorofluoromethane 0.5U -- - - - 10U 1UJ 1U 1U 1U 1U - -- - -- -
Semi-volatiles (ug/l)
1,1-Biphenyl 14 5U 5U 5U 5UJ 5U 5U 5U 5U 5UL 5U 5UL 50U 50U 50U 50U 50U
2,2"-0xybis (1-Chloropropane) 5U 5U 5U 5UJ 5U 5UL 5U 5U 5UL 5U 5UL 50U 50U 50U 50U -
2,4-Dimethylphenol 5U 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U 50U
2,4-Dinitrophenol 20U 20U 20J 20UJ 20U 20UL 20U 20 UL 20U 20U 20 UL wou ou wou 10U wou
2,6-Dinitrotoluene 81 5U 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U 50U
2-Methylnaphthalene 4.7 5U 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U 50U
2-Methylphenol 13 5U 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U wou
4,6-Dinitro-2-methylphenol 20U 20U 20U 20UJ 20U 20 UL 20U 20U 20U 20U 20 UL wou ou wou ou wou
4-Methylphenol 543 5U 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U wou
Acetophenone 5U 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U wou
Atrazine 18 5UJ 5U 5U 5UL 5U 5UL 5UL 5U 5U 5UL 5UL 5.0UJ 50U 50U 50U wou
Benzaldehyde 5UJ 5U 5UL 5UL 5U 5U 5UL 5U 5U 5U 5UL 5.0UJ 5.0UJ 50U 5.0UJ wou
Benzo (a) pyrene 0.015 5U 5U 5UL 5UL 5U 5U 5U 5U 5UL 5UL 5UL 50U 50U 50U 50U 50U
Benzo (b) Fluoranthene 5U 5U 5UL 5UL 5U 5U 5U 5U 5UL 5UL 5UL 50U 50U 50U 50U 50U
Benzo (g,h,i) Perylene 5U 5U 5UL 5UL 5U 5U 5U 5U 5UL 5UL 5UL 50U 50U 50U 50U 50U
Benzo (k) Fluoranthene 5U 5U 5UL 5UL 5U 5U 5U 5U 5UL 5UL 5UL 50U 50U 50U 50U 50U
Bis(2-chloroethyl)Ether 183 0.04B 0.081 0.02UJ 0.02 UL 5U 5U 5U 5UL 5U 5UL 50U 50U 50U 50U wou
Bis(2-ethylhexyl)phthalate 16 5U 5U 5U 763 5U 5U 5UL 5U 5UL 5UL 5UL 50U 50U 50U 50UJ 50U
Caprolactam 5UJ 5U 5U 5UJ 5U 5UL 5UL 5U 5UL 5UL 5UL 50U 50UJ 50U 50U wou
Di-n-butyl phthalate 19 5U 5U 5U 5UJ 5U 5U 5U 5U 5UL 5UL 5UL 50U 50U 50U 50U 50U
Di-n-octyl phthalate 22 5U 5U 5U 5UL 5U 5U 5U 5U 5UL 5UL 5UL 50U 50U 50U 50UJ wou
1,4-Dioxane - - - - - - - - - - - - - - - 20U
Dibenzo (a,h) Anthracene 5U 5U 5UL 5UL 5U 5U 5U 5U 5UL 5UL 5UL 50U 50U 50U 50U 50U
Diethylphthalate 210 5U 5U 5U 5UJ 5U 5UL 5U 5U 5UL 5UL 5UL 50U 50U 50U 50U 50U
Hexachlorocyclopentadiene 5U 5U 5U 5UJ 5U 5UL 5U 5U 5U 5U 5UL 50U 50R 50U 50U wou
Indeno (1,2,3-cd) Pyrene 5U 5U 5UL 5UL 5U 5U 5U 5U 5UL 5UL 5UL 50U 50U 50U 50U 50U
N-Nitrosodiphenylamine 210 5U 5U 5UJ 5UJ 5U 5UL 5U 5U 5U 5U 5UL 50U 50U 50U 50U 50U
Naphthalene 11 5U 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U 50U
Pentachlorophenol 05 5U 5U 5UJ 5UJ 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U wou
Phenol 4 5U 5U 5U 5 UJ 5U 5U 5U 5U 5U 5U 5 UL 5.0U 5.0 U 5.0U 5.0 U 10U
Eolog\ca\ Oxygen Demand (mg/l) - - 3.9 3.7 2.1 4.2 4 7 6 - - - - - - -
Field Parameters
Temperature (Degrees Celcius) 16.12 - 14.04 317 12.9 8.2 16.0 32.1 16.8 6.5 19.1 14.4 18.0 18.6 134 21.6
Conductivity (us/cm) 383 - 267 283 233 402 350 362 400 243 379 301 244 375 283 495
pH (standard units) 65-9 11.24 - 8.24 8.19 6.87 8.30 7.36 725 7.20 7.37 7.24 6.99 6.43 7.09 6.54 6.89
Dissolved Oxygen (mg/l) 6.18 - 8.68 8.20 6.04 9.85 5.66 9.23 7.30 8.53 10.79 6.58 5.72 313 4.45 3.44
ORP (mV) -8.9 - 30.5 -4.0 50 77 133 45 39 38 155 60 147 59 105 194
U - Analyte was not detected above the reporting limit. D - Sample diluted in the lab for analysis.
J - Estimated concentration. K - Analyte present. May be biased High.
B - Analyte Detected in Method Blank L - Analyte present. May be biased low
-- Not analyzed R - Data Rejected
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RUTH ASSOCIATES, INC.

Attachment Table 3-1 (continued)
Summary of Surface-Water Quality Data for Army Creek and Army Pond

Parameter BTAG Screening Level SWA

g/l 10/04 1/05 4/05 7/05 10/05 1/06 4/06 7/06 10/06 1/07 4/07 10/09 10/10 10/11 10/12 10/17
Dissolved Inorganics (ug/l)
Aluminum 87 200U - 17U 38.5 UJ 189U 235U 48.8U 352U 200U 1100 111U 200 U 200 U 200U 200U 200 U
Antimony 30 2.9 - 38U 52UJ 16U 15U 11U 18U 1.4 1.7 21U 60.0U 60.0U 60.0U 60.0U 60.0U
Arsenic 5 18U -- 3U 3.7UJ 2U 14U 16U 28U 26U 22U 28U 10.0U 100U 100U 100U 10U
Barium 4 38.8 - 44.7 53.9J 66.1 33.7 52.7 62.4 62.8 37.3 53.1 39.5J 63.4U 52.8J 55.5J 7857
Beryllium 0.66 0.1U - 0.1U 0.55 UJ 0.18U 0.13U 0.69 U 0.40U 0.10U 0.32U 0.20U 50U 50U 50U 0.30J 50U
Cadmium 0.25 0.2U - 04U 0.5UJ 0.2U 0.20U 0.20U 0.40U 0.20U 0.20U 0.40U 50U 50U 50U 50U 50U
Calcium 116000 41200 - 17900 16400 J 15400 10100 13800 18600 16400 9760 20700 14900 15800 17300 14200 23600
Chromium 85 05U - 2U 11U 06U 0.40U 0.60U 0.50U 0.73U 1.9 0.30U 100U 100U 100U 100U 100U
Cobalt 23 0.74 - 15U 11U 2.3 0.74 1.0 0.75 19U 0.76 U 0.90U 50.0 U 50.0U 50.0U 50.0U 50.0U
Copper 9 05U -- 1.1 1.2 15 25 15U 197 43U 41U 19U 25.0U 25.0U 0.78J 25U 25.0U
Iron (mg/l) 0.3 0.024 0.846 L 0.387 0.331J 0.0634 0.159 0.316 0.298 0.0763 U 131 0.0445 U 0.140 0.231 0.100 UJ 0.210J 0.114U
Lead 25 09U - 1.3 1.6UJ 11U 10U 10U 19U 16U 1.3 23U 100U 100U 100U 10.0U ou
Magnesium 82000 2010 - 5780 4190 J 4690 3910 4750 5640 5450 3520 7750 47203 5100 7230 5130 8280
Manganese (mg/l) 0.12 0.0057 0.271 0.273 0.030J 0.0931 0.0871 0.167 0.111 0.123 0.0519 0.195 0.0862 0.102 0.0453 0.122 0.362
Mercury 0.026 0.2U - 0.1U 0.1UJ 01U 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U 0.20U 0.20U 0.20U 0.20U 0.026 J
Nickel 52 05U - 3.6U 237 25 1.6 25 11 22U 29U 1.9 40.0U 40.0U 40.0U 1.23 40.0U
Potassium 53000 4850 - 3580 J 4260 J 4460 2110 4120 4670 5080 3110 3530J 3780J 2980 J 2860 J 3150J 5780
Selenium 1 2.7 - 25U 4.5UJ 43U 33U 18U 22U 25U 21U 27U 35.0U 350U 35.0U 35.0U 35.0U
Silver 3.2 07U - 14U 1.3UJ 02U 0.50U 0.50 U 0.30U 0.65U 0.40U 1.2U 100U 10.0U 10.0U 100U nou
Sodium 680000 18800 - 39900 28400 J 13900 16700 22700 20000 16200 8280 43700 20600 24200 36400 26200 65200
Thallium 0.8 19U - 3.2U 4U) 45U 55 21U 52U 32U 42U 33U 25.0U 25.0U 25.0U 25.0U 25.0U
Vanadium 20 50 U - 1U 2] 05U 0.52 0.84 1.3 0.49U 28U 0.50 U 50.0 U 50.0U 50.0 U 50.0 U 50.0 U
Zinc 120 2.4 -- 13.3U 2.7UJ 7.9 11.3 2.3 3.6 U 4.5 149U 17U 60.0 U 52J 3.9J 60 U 60 U
Pesticides/Herbicides (pg/l)
4,4-DDD 0.018 U 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
4,4'-DDE 0.0091 U 0.02U 0.02U 0.02 UJ 0.0084 J 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
4,4-DDT 0.0005 0.0091 U 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
Aldrin 3 0.0091 U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - - 0.029J 0.050 U 0.067 0.050 U 0.050 U
alpha-BHC 0.0091 U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Alpha-Chlordane 0.0091 U 0.01U 0.01U 0.01UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
beta-BHC 0.0091 U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - . . - . 0.050 U 0.050 U 0.025J 0.050 U 0.050 U
delta-BHC 141 0.0091 U 0.01U 0.01U |[0.0019JN| 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Dieldrin 0.056 0.018U 0.02U 0.02U 0.02U 0.0039J 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
Endosulfan | 0.051 0.0091 U 0.01U 0.01U 0.01UJ 0.01U 0.0038 J - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Endosulfan 11 0.051 0.018U 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - -- 0.10U 0.10U 0.10U 0.10U 0.10U
Endosulfan sulfate 0.018U 0.02U 0.02U 0.02 UJ 0.0064 J 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
Endrin 0.036 0.018 U 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
Endrin Aldehyde 0.0029 J 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - -- 0.10U 0.10U 0.10U 0.10U 0.10U
Endrin Ketone 0.018U 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
gamma-BHC (Lindane) 0.01 0.0068 J 0.01U 0.01U 0.01UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.050 U 0.050U | 0.050UJ
gamma-Chlordane 0.0091 U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - -- 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Heptachlor 0.0019 0.0091 U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Heptachlor Epoxide 0.011J 0.01U 0.014 JN 0.008J 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Methoxychlor 0.019 0.091U 01U 0.1U 0.1UJ 0.1U 0.10U - - - - -- 0.050 U 0.50U 0.50 U 0.50 U 0.50 U
Toxaphene 0.0002 - -- -- 1UJ 1U 1.0U - - - - -- 50U 50U 50U 50U 50U
U - Analyte was not detected above the reporting limit. D - Sample diluted in the lab for analysis.
J - Estimated concentration. K - Analyte present. May be biased High.
B - Analyte Detected in Method Blank L - Analyte present. May be biased low
-- Not analyzed R - Data Rejected
N - Analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification” P - Discrepency in GC analysis. Lower value reported.
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RUTH ASSOCIATES, INC.

Attachment Table 3-1 (continued)
Summary of Surface-Water Quality Data for Army Creek and Army Pond

Parameter BTAG Screening Level SWB
g/l 10/04 1/05 4/05 7/05 10/05 1/06 4/06 7/06 10/06 1/07 4/07 10/09 10/10 10/11 10/12 10/17
Non-Halogenated VOCs (pg/l)
Benzene 370 0.51 23 5U 5U 5UJ ou iu 1u 1u 1u 1iu - - - - -
Toluene 2 0.2 0.8J 5U 5U 5UJ ou 0.28J 0.19J 1u 1u 1iu - - - - -
Ethylbenzene 90 05U 5U 5U 5U 5UJ ou iu 1u 1u 1u 1iu - - - - -
Xylene (total) 13 05U 5U 5U 5U 5UJ ou 3uU 3V 3u 3V 3uU - - - - -
2-Butanone 14000 5U 10R 10R 10R 10U ou 5U 5U 5U 5U 5U - - - - -
Acetone 1500 9.6 20R 20R 73 20R 153 5UJ 82U 5U 5UJ 5U - - - - -
Carbon Disulfide 0.92 0.23J 5U 5U 5U 5UJ ou v 1u 1u 1u 1iu - - - - -
Cyclohexane 05U - - - - ou 1U iU iU iU 10 - - - - -
Isopropylbenzene 26 05U - - - - ou 1U iU iU iU iU - - - - -
Methy-tert-butyl ether 11070 0.52 - - - - ou v 1u 1u 1u 1iu - - - - -
Methylcyclohexane 05U - - - - ou 1U iU iU iU 10 - - - - -
4-Methy-2-pentanone 170 5U 10U 10 U 10 UJ 10 UJ 10 U 5U 5U 5U 5U 5U - - - - -
Halogenated VOCs (ng/l)
Bromoform 320 05U 5U 5U 5U 5UJ 0ou v 1u 1u 1u 1w - - - - -
Bromodichloromethane 05U 5U 5U 5U 5UJ ou 1u 1u iU 1u 1u - - - - -
Carbon Tetrachloride 133 05U 5U 5U 5U 5UJ ou v 1u 1u 1u 1iu - - - - -
Chlorobenzene 13 17 6 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
Chloroform 18 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
Dibromochloromethane 05U 5U 5U 5U 5UJ ou iu 1u 1u 1u 1u - - - - -
1,2-Dichloroethane 100 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,1-Dichloroethane 47 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
cis-1,2-Dichloroethene 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
trans-1,2-Dichloroethene 970 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,1-Dichloroethene 25 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,2-Dichlorobenzene 0.7 05U - - - - ou iu 1u 1u 1u 1u - - - - -
1,3-Dichlorobenzene 150 05U - - - - ou iu 1u 1u 1u 1u - - - - -
1,4-Dichlorobenzene 26 0.223 - - - - ou iu 1u 1u 1u 1u - - - - -
Chloroethane 05U 5U 5U 5U 5UJ ou 1R 1u 1u 1u 1u - - - - -
Tetrachloroethene 111 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
1,1,1-Trichloroethane 11 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
Trichloroethene 21 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
Vinyl Chloride 930 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
1,2,4-Trichlorobenzene 24 05U - - - - 10U iU 1U 1uU 1U 1U - - - - -
cis-1,3-Dichloropropene 05U 5U 5U 5U 5UJ 0ouU 1U iU 1U iU 1U - - - - -
Methylene Chloride 98.1 05U 5U 5U 5U 5UJ ou iU 1Ud 10 1u iU - - - - -
Trichlorofluoromethane 0.5U -- - - - 10U 1UJ 1U 1U 1U 1U - -- - -- -
Semi-volatiles (ug/l)
1,1-Biphenyl 14 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5UL 51U 50U 50U 50U 50U
2,2"-0xybis (1-Chloropropane) 5U 5U 5U 5U 5U 5UL 5U 5U 5U 5U 5UL 51U 50U 50U 50U -
2,4-Dimethylphenol 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5UL 51U 50U 50U 50U 50U
2,4-Dinitrophenol 20U 20U 200J 20U 20U 20UL 20U 20 UL 20U 20U 20 UL wou ou wou ou wou
2,6-Dinitrotoluene 81 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5UL 51U 50U 50U 50U 50U
2-Methylnaphthalene 4.7 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5UL 51U 50U 50U 50U 50U
2-Methylphenol 13 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5UL 51U 50U 50U 50U wou
4,6-Dinitro-2-methylphenol 20U 20U 20U 20U 20U 20 UL 20U 20U 20U 20U 20 UL wou ou wou ou wou
4-Methylphenol 543 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5UL 51U 50U 50U 50U wou
Acetophenone 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5UL 51U 50U 50U 50U wou
Atrazine 18 5UJ 5UL 5U 5U 5U 5UL 5UL 5U 5U 5UL 5UL 51U 50U 50U 50U wou
Benzaldehyde 5UJ 5U 5UL 5UL 5U 5U 5UL 5U 5U 5U 5UL 51U 5.0UJ 50U 50U wou
Benzo (a) pyrene 0.015 5UL 5UL 5UL 5UL 5UL 5U 5U 5U 5UL 5UL 5UL 51U 50U 50U 50U 50U
Benzo (b) Fluoranthene 5UL 5UL 5UL 5UL 5UL 5U 5U 5U 5UL 5UL 5UL 51U 50U 50U 50U 50U
Benzo (g,h,i) Perylene 5UL 5UL 5UL 5UL 5UL 5U 5U 5U 5UL 5UL 5UL 51U 50U 50U 50U 50U
Benzo (k) Fluoranthene 5UL 5UL 5UL 5UL 5UL 5U 5U 5U 5UL 5UL 5UL 51U 50U 50U 50U 50U
Bis(2-chloroethyl)Ether 223 0.095B 0.065 0.02U 0.019U 5U 5U 5U 5U 5U 5UL 51U 50U 50U 50U wou
Bis(2-ethylhexyl)phthalate 16 5U 54 5U 5U 5U 5U 5UL 453 5U 5UL 5UL 51U 50U 50U 243 50U
Caprolactam 5UJ 5U 5U 5UL 5U 5UL 5UL 5U 5U 5UL 5UL 51U 50UJ 50U 50U wou
Di-n-butyl phthalate 19 5U 5U 5U 5U 5U 5U 5U 5U 5U 5UL 5UL 51U 50U 50U 50U 50U
Di-n-octyl phthalate 22 5U 5U 5U 5UL 5U 5U 5U 5U 5U 5UL 5UL 51U 50U 50U 50U wou
1,4-Dioxane - - - - - - - - - - - - - - - 20U
Dibenzo (a,h) Anthracene 5UL 5U 5UL 5UL 5UL 5U 5U 5U 5UL 5UL 5UL 51U 50U 50U 50U 50U
Diethylphthalate 210 5U 5U 5U 5U 5U 5UL 5U 5U 5U 5UL 5UL 51U 50U 50U 50U 50U
Hexachlorocyclopentadiene 5U 5U 5U 5R 5U 5UL 5U 5U 5R 5U 5UL 51U 50R 50U 50U wou
Indeno (1,2,3-cd) Pyrene 5UL 5UL 5UL 5UL 5U 5U 5U 5U 5UL 5UL 5UL 51U 50U 50U 50U 50U
N-Nitrosodiphenylamine 210 5U 5U 5UJ 5U 5U 5UL 5U 5U 5U 5U 5UL 51U 50U 50U 50U 50U
Naphthalene 11 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5UL 51U 50U 50U 50U 50U
Pentachlorophenol 05 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5U 5UL 51U 50U 50U 50U wou
Phenol 4 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5 UL 5.1U 5.0 U 5.0U 5.0 U 10U
Eolog\ca\ Oxygen Demand (mg/l) - - 2.9 8.0 3.3 3.7 5 9 4 - - - - - - -
Field Parameters
Temperature (Degrees Celcius) 17.67 - 13.0 29.1 11.0 7.0 16.3 33.7 25.1 55 23.6 14.0 185 177 14.2 21.2
Conductivity (us/cm) 318 - 263 453 238 342 306 514 297 136 307 330 240 390 318 393
pH (standard units) 65-9 7.99 - 8.53 6.78 6.93 717 7.20 871 7.45 6.58 8.69 7.16 6.72 7.00 6.62 7.12
Dissolved Oxygen (mg/l) 3.64 - 9.38 3.09 5.34 9.45 491 10.25 8.89 5.85 9.37 7.40 0.00 2.89 4.80 4.62
ORP (mV) -161.4 - 62.9 11.2 130 118 69 70 79 94 49 -1 -51 1 -75 172
U - Analyte was not detected above the reporting limit. D - Sample diluted in the lab for analysis.
J - Estimated concentration. K - Analyte present. May be biased High.
B - Analyte Detected in Method Blank L - Analyte present. May be biased low
-- Not analyzed R - Data Rejected
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RUTH ASSOCIATES, INC.

Attachment Table 3-1 (continued)
Summary of Surface-Water Quality Data for Army Creek and Army Pond

Parameter BTAG Screening Level SWB

g/l 10/04 1/05 4/05 7/05 10/05 1/06 4/06 7/06 10/06 1/07 4/07 10/09 10/10 10/11 10/12 10/17
Dissolved Inorganics (ug/l)
Aluminum 87 200U - 26.8U 446 U 14U 16.6 U 46.3U 66.1U 200U 30.3U 29.6 U 200 U 200 U 200U 200U 200 U
Antimony 30 2U - 38U 3.7U 16U 1.2V 11U 18U 12U 17U 21U 60.0U 60.0U 60.0U 60.0U 60.0U
Arsenic 5 18U -- 3U 3.7U 2U 3.3 16U 28U 26U 22U 28U 10.0U 100U 100U 100U 10U
Barium 4 29.5 - 26.3B 55.5 47.9 49 57.2 42.4 445 47.4 21.8 36.9J 58.7J 58.9J 53.2J 64.47
Beryllium 0.66 0.1U - 0.1U 0.56 U 0.13U 0.15U 0.67U 0.68U 0.10U 0.30U 0.20U 50U 50U 50U 0.48J 50U
Cadmium 0.25 0.2U - 04U 05U 0.2U 0.20U 0.20U 0.40U 0.20U 0.20U 0.40U 50U 50U 50U 50U 50U
Calcium 116000 31200 - 17900 16200 14800 15200 12400 17100 15300 12900 20400 16200 16300 24300 15400 21300
Chromium 85 05U - 12U 11U 06U 0.40U 0.60U 0.50U 0.45U 0.60 U 0.37U 100U 100U 100U 100U ou
Cobalt 23 50U - 12U 1.3 05U 1.4 0.73 0.70 U 0.54U 0.40U 0.90U 50.0U 50.0U 50.0U 50.0U 50.0U
Copper 9 05U -- 1.2 0.8U 11 0.65 0.67U 15U 35U 29U 22U 25.0U 25.0U 1.1 25U 25U
Iron (mg/l) 0.3 0.0697 46.9 0.479 K 0.484 0.0466 0.104 0.249 0.405 0.0688U | 0.118U 0.262 0.386 0.564 0.205 0.381 0.159 K
Lead 25 09U - 12U 16U 11 10U 10U 19U 16U 12U 22U 100U 100U 100U 10.0U ou
Magnesium 82000 2100 - 5980 4530 4970 6000 4410 5080 5570 4580 8050 5100 5290 8180 5650 6970
Manganese (mg/l) 0.12 0.0066 1.56 0.136 0.172 0.0209 0.104 0.189 0.0387 0.0546 0.0416 0.0294 0.100 0.193 0.0756 0.0886 0.128
Mercury 0.026 01U - 0.1U 01U 01U 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U 0.20U 0.20U 0.20U 0.20U 0.20U
Nickel 52 05U -- 31U 2 25 1.5 1.9 13 21U 16U 1.7 40.0U 40.0U 40.0U 13137 40.0 U
Potassium 53000 5110 - 3290J 4390 4140 2980 3780 4530 3290 4290 2500J 3520J 27700 3430J 33700 10500
Selenium 1 26U - 17U 45U 43U 3.3UJ 18U 22U 25U 3.1 27U 350U 350U 35.0U 35.0U 35.0U
Silver 3.2 07U - 14U 13U 02U 0.50U 0.50 U 0.30U 0.50U 0.40U 1.2U 100U 10.0U 10.0U 100U 100U
Sodium 680000 17500 - 40600 30900 15300 29500 20500 20200 16000 10800 47000 23700 25700 41100 29700 47900
Thallium 0.8 19U - 29U 4U 45U 39U 21U 36U 32U 34U 29U 25.0U 25.0U 25.0U 25.0U 25.0U
Vanadium 20 50 U - 12U 2.8 05U 0.30U 0.98U 2.8 0.49U 0.40U 22U 50.0 U 50.0U 50.0 U 50.0 U 50.0 U
Zinc 120 0.7U -- 11U 3.9U 3.9 4.3 0.80 U 4.6 U 2.6 10.3U 19U 60.0 U 250 4.0J 60 U 7.8J
Pesticides/Herbicides (pg/l)
4,4-DDD 0.018 U 0.02U 0.02U 0.02U 0.02U 0.020 U - - - - - 0.10U 0.10U 0.11U 0.10U 0.10U
4,4'-DDE 0.0091 U 0.02U 0.02U 0.013J 0.012J 0.020 U - - - - - 0.10U 0.10U 0.11U 0.10U 0.10U
4,4-DDT 0.0005 0.0091 U 0.02U 0.02U 0.02U 0.02U 0.020 U - - - - - 0.10U 0.10U 0.11U 0.10U 0.10U
Aldrin 3 0.0091 U 0.01U 0.01U 0.01U 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.026 J 0.050 U 0.050 U
alpha-BHC 0.0091 U 0.01U 0.01U 0.01U 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.053 U 0.050 U 0.050 U
Alpha-Chlordane 0.0091 U 0.01U 0.01U 0.01U 0.0013J 0.010U - - - - - 0.050 U 0.050 U 0.053 U 0.050 U 0.050 U
beta-BHC 0.0091 U 0.01U 0.01U 0.01U 0.01U 0.010U - . . - . 0.050 U 0.050 U 0.053 U 0.050 U 0.050 U
delta-BHC 141 0.0091 U 0.01U 0.01U 0.01U 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.053 U 0.050 U 0.050 U
Dieldrin 0.056 0.018U 0.0027 J 0.02U 0.02U 0.02U 0.020 U - - - - - 0.10U 0.10U 0.11U 0.10U 0.10U
Endosulfan | 0.051 0.0091 U 0.01U 0.01U 0.01U 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.053 U 0.050 U 0.050 U
Endosulfan 11 0.051 0.018U 0.02U 0.02U 0.02U 0.02U 0.020 U - - - - -- 0.10U 0.10U 0.11U 0.10U 0.10U
Endosulfan sulfate 0.0042J 0.02U 0.02U 0.02U 0.02U 0.020 U - - - - - 0.10U 0.10U 0.11U 0.10U 0.050 U
Endrin 0.036 0.018 U 0.02U 0.02U 0.02U 0.02U 0.020 U - - - - - 0.10U 0.10U 0.11U 0.10U 0.10U
Endrin Aldehyde 0.018U 0.02U 0.02U 0.02U 0.02U 0.020 U - - - - -- 0.10U 0.10U 0.11U 0.10U 0.010J
Endrin Ketone 0.018U 0.02U 0.02U 0.02U 0.02U 0.020 U - - - - - 0.10U 0.10U 0.11U 0.10U 0.10U
gamma-BHC (Lindane) 0.01 0.0091 U 0.01U 0.01U 0.01U 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.053 U 0.050 U 0.050 U
gamma-Chlordane 0.0091 U 0.01U 0.01U 0.01U 0.01U 0.010U - - - - -- 0.050 U 0.050 U 0.053 U 0.050 U 0.10U
Heptachlor 0.0019 0.0091 U 0.01U 0.01U 0.01U 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.053 U 0.050 U 0.050 U
Heptachlor Epoxide 0.0091 U 0.01U 0.01 UJ 0.01U 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.053 U 0.050 U 0.050 U
Methoxychlor 0.019 0.091U 01U 0.1U 01U 0.0047 J 0.10U - - - - -- 0.050 U 0.50U 0.53U 0.50 U 0.50 U
Toxaphene 0.0002 - -- -- 1U 1U 1.0U - - - - -- 50U 50U 53U 50U 50U
U - Analyte was not detected above the reporting limit. D - Sample diluted in the lab for analysis.
J - Estimated concentration. K - Analyte present. May be biased High.
B - Analyte Detected in Method Blank L - Analyte present. May be biased low
-- Not analyzed R - Data Rejected
N - Analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification” P - Discrepency in GC analysis. Lower value reported.
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RUTH ASSOCIATES, INC.

Attachment Table 3-1 (continued)
Summary of Surface-Water Quality Data for Army Creek and Army Pond

Parameter BTAG Screening Level SWC
g/l 10/04 1/05 4/05 7/05 10/05 1/06 4/06 7/06 10/06 1/07 4/07 10/09 10/10 10/11 10/12 10/17
Non-Halogenated VOCs (pg/l)
Benzene 370 05U 5U 5U 5U 5UJ ou iu 1u 1u 1u 1iu - - - - -
Toluene 2 05U 5U 5U 5U 5UJ ou iu 1u 1u 1u 1iu - - - - -
Ethylbenzene 90 05U 5U 5U 5U 5UJ ou iu 1u 1u 1u 1iu - - - - -
Xylene (total) 13 05U 5U 5U 5U 5UJ ou 3uU 3V 3u 3V 3uU - - - - -
2-Butanone 14000 5U ou 10R 10R 10U ou 5U 5U 5U 5U 5U - - - - -
Acetone 1500 5U 103 20R 20R 20R ou 5UJ wou 5U 5UJ 6.8U - - - - -
Carbon Disulfide 0.92 05U 5U 5U 5U 5UJ ou v 1u 1u 1u 1iu - - - - -
Cyclohexane 05U - - - - ou 1U iU iU iU 10 - - - - -
Isopropylbenzene 26 05U - - - - ou 1U iU iU iU iU - - - - -
Methy-tert-butyl ether 11070 0273 - - - - ou v 1u 1u 1u 1iu - - - - -
Methylcyclohexane 05U - - - - ou 1U iU iU iU 10 - - - - -
4-Methy-2-pentanone 170 5U 10U 10 U 10U 10 UJ 10 U 5U 5U 5U 5U 5U - - - - -
Halogenated VOCs (ng/l)
Bromoform 320 05U 5U 5U 5U 5UJ 0ou v 1u 1u 1u 1w - - - - -
Bromodichloromethane 05U 5U 5U 5U 5UJ ou 1u 1u iU 1u 1u - - - - -
Carbon Tetrachloride 133 05U 5UJ 5U 5U 5UJ ou v 1u 1u 1u 1iu - - - - -
Chlorobenzene 13 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
Chloroform 18 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
Dibromochloromethane 05U 5U 5U 5U 5UJ ou iu 1u 1u 1u 1u - - - - -
1,2-Dichloroethane 100 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,1-Dichloroethane 47 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
cis-1,2-Dichloroethene 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
trans-1,2-Dichloroethene 970 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,1-Dichloroethene 25 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,2-Dichlorobenzene 0.7 05U - - - - ou iu 1u 1u 1u 1u - - - - -
1,3-Dichlorobenzene 150 05U - - - - ou iu 1u 1u 1u 1u - - - - -
1,4-Dichlorobenzene 26 0.11J - - - - ou iu 1u 1u 1u 1u - - - - -
Chloroethane 05U 5U 5U 5U 5UJ ou 1R 1u 1u 1u 1u - - - - -
Tetrachloroethene 111 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
1,1,1-Trichloroethane 11 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
Trichloroethene 21 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
Vinyl Chloride 930 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
1,2,4-Trichlorobenzene 24 05U - - - - 10U iU 1U 1uU 1U 1U - - - - -
cis-1,3-Dichloropropene 05U 5U 5U 5U 5UJ 0ouU 1U iU 1U iU 1U - - - - -
Methylene Chloride 98.1 05U 5U 5U 5U 5UJ ou iU 1Ud 10 1u iU - - - - -
Trichlorofluoromethane 0.5U -- - - - 10U 1UJ 1U 1U 1U 1U - -- - -- -
Semi-volatiles (ug/l)
1,1-Biphenyl 14 5U 5U 51U 5U 5U 5U 5U 5U 5UL 5U 5UL 50U 50U 50U 50U 50U
2,2"-0xybis (1-Chloropropane) 5UJ 5U 51U 5U 5U 5UL 5U 5U 5UL 5U 5UL 50U 50U 50U 50U -
2,4-Dimethylphenol 5U 5U 51U 5U 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U 50U
2,4-Dinitrophenol 20U 20U 21UJ 20U 20U 20 UL 20U 20 UL 20 UL 20U 20 UL wou ou wou ou wou
2,6-Dinitrotoluene 81 5UJ 5U 51U 5U 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U 50U
2-Methylnaphthalene 4.7 5U 5U 51U 5U 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U 50U
2-Methylphenol 13 5U 5U 51U 5U 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U wou
4,6-Dinitro-2-methylphenol 20U 20U 21U 20U 20U 20 UL 20U 20U 20U 20U 20 UL wou ou wou ou wou
4-Methylphenol 543 5U 5U 51U 5U 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U wou
Acetophenone 5U 5U 51U 5U 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U wou
Atrazine 18 5U 5U 51U 5U 5U 5UL 5UL 5U 5UL 5U 5UL 5.0UJ 50U 50U 50U wou
Benzaldehyde 5UJ 5U 51UL 5UL 5U 5U 5UL 5U 5U 5U 5UL 5.0UJ 5.0UJ 50U 50U wou
Benzo (a) pyrene 0.015 5U 5UL 51UL 5UL 5U 5U 5UL 5U 5UL 5U 5UL 50U 50U 50U 50U 50U
Benzo (b) Fluoranthene 5U 5UL 51UL 5UL 5U 5U 5UL 5U 5UL 5U 5UL 50U 50U 50U 50U 50U
Benzo (g,h,i) Perylene 5U 5UL 51UL 5UL 5U 5U 5UL 5U 5UL 5U 5UL 50U 50U 50U 50U 50U
Benzo (k) Fluoranthene 5U 5UL 51UL 5UL 5U 5U 5UL 5U 5UL 5U 5UL 50U 50U 50U 50U 50U
Bis(2-chloroethyl)Ether 0.93 0.043B 0.073 0.019 U 0.02 UL 5U 5U 5U 5UL 5U 5UL 50U 50U 50U 50U wou
Bis(2-ethylhexyl)phthalate 16 5U 5U 51U 5U 5U 5U 5UL 723 5UL 5U 41L 50U 50U 50U 50U 50U
Caprolactam 5UJ 5U 51U 5U 5U 5UL 5UL 5U 5UL 5U 5UL 50U 50UJ 50U 50U wou
Di-n-butyl phthalate 19 5U 5U 51U 5U 5U 5U 5U 5U 5UL 5U 5UL 50U 50U 50U 50U 50U
Di-n-octyl phthalate 22 5U 5U 51U 5UL 5U 5U 5U 5U 5UL 5U 5UL 50U 50U 50U 50U wou
1,4-Dioxane - - - - - - - - - - - - - - - 1.09
Dibenzo (a,h) Anthracene 5UJ 5UL 51UL 5UL 5U 5U 5UL 5U 5UL 5U 5UL 50U 50U 50U 50U 50U
Diethylphthalate 210 5U 5U 51U 5U 5U 5UL 5U 5U 5UL 5U 5UL 50U 50U 50U 50U 50U
Hexachlorocyclopentadiene 5U 5U 51U 5U 5U 5UL 5U 5U 5U 5U 5UL 50U 50R 50U 50U wou
Indeno (1,2,3-cd) Pyrene 5UJ 5UL 51UL 5UL 5U 5U 5UL 5U 5UL 5U 5UL 50U 50U 50U 50U 50U
N-Nitrosodiphenylamine 210 5U 5U 51UJ 5U 5U 5UL 5U 5U 5U 5U 5UL 50U 50U 50U 50U 50U
Naphthalene 11 5U 5U 51U 5U 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U 50U
Pentachlorophenol 05 5U 5U 51UJ 5U 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U wou
Phenol 4 5U 5U 51U 5U 5U 5U 5U 5U 5U 5U 5 UL 5.0U 5.0 U 5.0U 5.0 U 10U
Eolog\ca\ Oxygen Demand (mg/l) - - 5.9 7.2 1.8 2.5 <2 10 12 - - - - - - -
Field Parameters
Temperature (Degrees Celcius) 158 - 16.8 30.9 13.1 7.1 17.0 33.2 28.8 7.4 28.2 136 181 175 151 21.0
Conductivity (us/cm) 305 - 289 462 100 127 192 370 270 64 327 341 218 386 315 447
pH (standard units) 65-9 8.61 - 10.1 8.40 7.14 7.43 712 8.77 7.07 6.33 9.83 713 6.87 7.24 6.94 7.25
Dissolved Oxygen (mg/l) 8.29 - 11.63 7.92 5.74 8.54 6.20 10.28 8.92 6.84 9.29 8.41 523 10.18 6.72 3.66
ORP (mV) 63.9 - 68.8 50.6 80 149 32 84 84 39 2 61 100 -1 87 127
U - Analyte was not detected above the reporting limit. D - Sample diluted in the lab for analysis.
J - Estimated concentration. K - Analyte present. May be biased High.
B - Analyte Detected in Method Blank L - Analyte present. May be biased low
-- Not analyzed R - Data Rejected
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RUTH ASSOCIATES, INC.

Summary of Surface-Water Quality Data for Army Creek and Army Pond

Attachment Table 3-1 (continued)

Parameter BTAG Screening Level SwWC

ltel] 10/04 1/05 4/05 7/05 10/05 1/06 4/06 7/06 10/06 1/07 4/07 10/09 10/10 10/11 10/12 10/17
Dissolved Inorganics (ug/l)
Aluminum 87 44U - 38.1U 53.6 U 151U 54.6 432U 48.2U 20.0U 303U 102 U 200U 200U 200 U 200 U 200U
Antimony 30 2U - 3.8U 3.7U 16U 12U 11U 18U 12U 17U 21U 60.0 U 60.0 U 60.0U 60.0U 60.0 U
Arsenic 5 1.8U - 3U 3.7U 2U 14U 16U 28U 26U 22U 28U 10.0U 100U 100U 100U 10U
Barium 4 66.2 - 4.7 52.5 215 21.7 40.8 45.0 50.8 22.6 7.6 34.20 56.0J 49.8J] 52.4) 85.8J
Beryllium 0.66 01U - 0.1U 0.61U 0.11U 0.17U 0.70U 0.40U 0.10U 0.30U 0.20U 50U 5.0U 50U 0.92J 50U
Cadmium 0.25 0.2U - 04U 05U 0.2U 0.20U 0.20U 0.40U 0.20U 0.20U 0.40U 50U 50U 50U 50U 50U
Calcium 116000 19100 - 14500 15800 5820 5220 9830 16800 16300 6210 25800 16700 16000 23200 15100 22900
Chromium 85 05U - 12U 11U 06U 0.40U 0.60U 0.50 U 042U 0.60U 0.30U 10.0U 100U 100U 10.0U ou
Cobalt 23 50 U - 11U 11U 05U 0.62 0.88 0.70U 0.93U 16U 11U 50.0 U 50.0U 50.0U 50.0 U 1173
Copper 9 05U - 09U 0.8U 0.6 U 16 0.40U 15U 32U 0.86 U 38U 25.0U 25.0U 0.88J 25U 25.0U
Iron (mg/l) 0.3 0.226 0.322 0.363 0.499 0.0345 0.112 0.487 0.385 0.0618 U 0.537 0.760 0.188 0.300 0.114 0.403 0.240K
Lead 2.5 09U - 12U 16U 11U 1.0U 10U 19U 16U 12U 2U 100U 10.0U 100U 100U nou
Magnesium 82000 7080 - 4810 4550 J 4080 2940 4910 5550 6090 3390 8430 5280 5220 7730 5580 8110
Manganese (mg/l) 0.12 0.508 0.416 0.0347 0.0435 0.0269 0.0713 0.214 0.0551 0.0999 0.0553 0.0723 0.0325 0.157 0.0679 0.0943 0.363
Mercury 0.026 0.1U - 0.1U 0.1U 0.1U 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U 0.20U 0.20U 0.20U 0.20U 0.20U
Nickel 52 05U - 27U 1.8 3.9 1.2 2.2 1.4 23U 24U 3.8 40.0U 40.0U 40.0 U 14 40.0U
Potassium 53000 3620 - 2480 J 42103 1830 1340 1980 4590 3350 1270 24103 3400J 2620J 2690 J 3210J 5380
Selenium 1 26U - 17U 45U 43U 33U 1.8U 22U 25U 21U 27U 350U 350U 35.0U 35.0U 35.0U
Silver 3.2 0.7U - 14U 1.3U 0.2U 0.50 U 0.50 U 0.30U 0.51U 0.40U 1.2U 10.0U 100U 100U 100U 10U
Sodium 680000 25400 - 33400 32300 2880 6400 7720 21900 17900 2580 49000 24400 25700 39500 29600 57000
Thallium 0.8 19U - 29U 4U 45U 39U 21U 3.6U 32U 34U 29U 250U 250U 250U 25.0U 250U
Vanadium 20 50U - 1.7U 2.7 05U 0.53 0.40U 2.1 0.46 U 0.40U 4.2 50.0U 50.0U 50.0U 50.0U 50.0U
Zinc 120 5.1 - 34.7 28U 4 7.3 0.80 U 48U 3.3 8.4U 23U 60.0 U 2.1J 60.0 U 60.0U 60.0 U
Pesticides/Herbicides (pg/l)
4,4'-DDD 0.02 UJ 0.002J 0.02U 0.02U 0.02U 0.020U - - - - - 0.10U 0.10U 0.10U 0.10U 0.010J
4,4-DDE 0.02 UJ 0.0039J 0.02U 0.015J 0.0047 J 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
4,4-DDT 0.0005 0.02 UJ 0.02U 0.02U 0.02U 0.02U 0.020 U - - - - -- 0.10U 0.10U 0.10U 0.10U 0.011J
Aldrin 3 0.01U 0.01U 0.01U 0.01U 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.052 U 0.050 U 0.050 U
alpha-BHC 0.01U 0.01U 0.01U 0.01U 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.052 U 0.050 U 0.050 U
Alpha-Chlordane 0.01 UJ 0.01U 0.01U 0.01U 0.01U 0.010U - - - - -- 0.050 U 0.050 U 0.052 U 0.050 U 0.050 U
beta-BHC 0.01U 0.01U 0.01U 0.01U 0.01U 0.010U - . . - . 0.050 U 0.050 U 0.052U 0.050 U 0.050 U
delta-BHC 141 0.01U 0.01U 0.01U 0.01U 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.052 U 0.050 U 0.050 U
Dieldrin 0.056 0.02 UJ 0.0025J 0.02U 0.02U 0.02U 0.020 U - - - - -- 0.10U 0.10U 0.10U 0.10U 0.10U
Endosulfan | 0.051 0.01UJ 0.01U 0.01U 0.01U 0.01U 0.010 U - - - - - 0.050 U 0.050 U 0.052 U 0.050 U 0.050 U
Endosulfan Il 0.051 0.02 UJ 0.02U 0.02U 0.02U 0.02U 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.0064 K
Endosulfan sulfate 0.02 UJ 0.0016 J 0.02U 0.02U 0.02U 0.020 U - - - - -- 0.10U 0.10U 0.10U 0.10U 0.10U
Endrin 0.036 0.02UJ 0.02U 0.02U 0.02U 0.02U 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.012J
Endrin Aldehyde 0.02 UJ 0.02U 0.02U 0.02U 0.0025J 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
Endrin Ketone 0.02 UJ 0.02U 0.02U 0.02U 0.02U 0.020 U - - - - -- 0.10U 0.10U 0.10U 0.10U 0.10U
gamma-BHC (Lindane) 0.01 0.01U 0.01U 0.01U 0.01U 0.01U 0.010 U - - - - - 0.050 U 0.050 U 0.052 U 0.050 U 0.050 U
gamma-Chlordane 0.01 UJ 0.01U 0.01U 0.01U 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.052 U 0.050 U 0.050 U
Heptachlor 0.0019 0.01U 0.01U 0.01U 0.01U 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.052 U 0.050 U 0.050 U
Heptachlor Epoxide 0.01UJ 0.0022J | 0.012JN 0.01U 0.01U 0.010 U - - - - - 0.050 U 0.050 U 0.052 U 0.050 U 0.050 U
Methoxychlor 0.019 0.1UJ 01U 01U 01U 0.1U 0.10U - - - - - 0.050 U 0.50U 0.15J 0.50 U 0.50 U
Toxaphene 0.0002 -- - - 1U 1U 1.0U - - - -- -- 50U 50U 5.2 50U 50U

U - Analyte was not detected above the reporting limit.

J - Estimated concentration.
B - Analyte Detected in Method Blank
-- Not analyzed

N - Analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification”

L - Analyte present. May be biased low
R - Data Rejected
P - Discrepency in GC analysis. Lower value reported.

D - Sample diluted in the lab for analysis.
K - Analyte present. May be biased High.

1/16/2018




RUTH ASSOCIATES, INC.

Attachment Table 3-1 (continued)
Summary of Surface-Water Quality Data for Army Creek and Army Pond

Parameter BTAG Screening Level SWD
g/l 10/04 1/05 4/05 7/05 10/05 1/06 4/06 7/06 10/06 1/07 4/07 10/09 10/10 10/11 10/12 10/17
Non-Halogenated VOCs (pg/l)
Benzene 370 05U 5U 5U 5U 5UJ ou iu 1u 1u 1u 1iu - - - - -
Toluene 2 05U 5U 5U 5U 5UJ ou iu 1u 1u 1u 1iu - - - - -
Ethylbenzene 90 05U 5U 5U 5U 5UJ ou iu 1u 1u 1u 1iu - - - - -
Xylene (total) 13 05U 5U 5U 5U 5UJ ou 3uU 3V 3u 3V 3uU - - - - -
2-Butanone 14000 5U ou 10R 10R 10U ou 5U 5U 5U 5U 5U - - - - -
Acetone 1500 5U 20R 20R 20R 20R ou 5UJ 97U 5U 5UJ 5U - - - - -
Carbon Disulfide 0.92 05U 5U 5U 5U 5UJ ou v 1u 1u 1u 1iu - - - - -
Cyclohexane 05U - - - - ou 1U iU iU iU 10 - - - - -
Isopropylbenzene 26 05U - - - - ou 1U iU iU iU iU - - - - -
Methy-tert-butyl ether 11070 0443 - - - - ou v 1u 1u 1u 1iu - - - - -
Methylcyclohexane 05U - - - - ou 1U iU iU iU 10 - - - - -
4-Methy-2-pentanone 170 5U 10U 10 U 10U 10 UJ 10 U 5U 5U 5U 5U 5U - - - - -
Halogenated VOCs (ng/l)
Bromoform 320 05U 5U 5U 5U 5UJ 0ou v 1u 1u 1u 1w - - - - -
Bromodichloromethane 05U 5U 5U 5U 5UJ ou 1u 1u iU 1u 1u - - - - -
Carbon Tetrachloride 133 05U 5UJ 5U 5U 5UJ 0ou v 1u 1u 1u 1iu - - - - -
Chlorobenzene 13 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
Chloroform 18 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
Dibromochloromethane 05U 5U 5U 5U 5UJ ou iu 1u 1u 1u 1u - - - - -
1,2-Dichloroethane 100 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,1-Dichloroethane 47 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
cis-1,2-Dichloroethene 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
trans-1,2-Dichloroethene 970 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,1-Dichloroethene 25 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,2-Dichlorobenzene 0.7 05U - - - - ou iu 1u 1u 1u 1u - - - - -
1,3-Dichlorobenzene 150 05U - - - - ou iu 1u 1u 1u 1u - - - - -
1,4-Dichlorobenzene 26 05U - - - - ou iu 1u 1u 1u 1u - - - - -
Chloroethane 05U 5U 5U 5U 5UJ ou 1R 1u 1u 1u 1u - - - - -
Tetrachloroethene 111 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
1,1,1-Trichloroethane 11 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
Trichloroethene 21 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
Vinyl Chloride 930 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
1,2,4-Trichlorobenzene 24 05U - - - - 10U iU 1U 1uU 1U 1U - - - - -
cis-1,3-Dichloropropene 05U 5U 5U 5U 5UJ 0ouU 1U iU 1U iU 1U - - - - -
Methylene Chloride 98.1 05U 5U 5U 5U 5UJ ou iU 1Ud 10 1u iU - - - - -
Trichlorofluoromethane 0.5U -- - - - 10U 1UJ 1U 1U 1U 1U - -- - -- -
Semi-volatiles (ug/l)
1,1-Biphenyl 14 5U 5U 5U 5UJ 5U 5U 5U 5U 5UL 5U 5UL 51U 50U 50U 50U 50U
2,2"-0xybis (1-Chloropropane) 5UJ 5U 5U 5UJ 5U 5UL 5U 5U 5UL 5U 5UL 51U 50U 50U 50U -
2,4-Dimethylphenol 5U 5U 5U 5UJ 5U 5U 5U 5U 5UL 5U 5UL 51U 50U 50U 50U 50U
2,4-Dinitrophenol 20U 20U 200J 20UJ 20U 20UL 20U 20 UL 20 UL 20U 20 UL wou ou wou ou wou
2,6-Dinitrotoluene 81 5UJ 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 51U 50U 50U 50U 50U
2-Methylnaphthalene 4.7 5U 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 51U 50U 50U 50U 50U
2-Methylphenol 13 5U 5U 5U 5UJ 5U 5U 5U 5U 5UL 5U 5UL 51U 50U 50U 50U wou
4,6-Dinitro-2-methylphenol 20U 20U 20U 20UJ 20U 20 UL 20U 20U 20U 20U 20 UL wou ou wou ou wou
4-Methylphenol 543 5U 5U 5U 5UJ 5U 5U 5U 5U 5UL 5U 5UL 51U 50U 50U 50U wou
Acetophenone 5U 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 51U 50U 50U 50U wou
Atrazine 18 5U 5U 5U 5UL 5U 5UL 5UL 5U 5UL 5UL 5UL 51U 50U 50U 50U wou
Benzaldehyde 5UJ 5U 5UL 5UL 5U 5U 5UL 5U 5U 5U 5UL 51U 5.0UJ 50U 50U wou
Benzo (a) pyrene 0.015 5U 5UL 5UL 5UL 5UL 5UL 5UL 5UL 5UL 5UL 5UL 51U 50U 50U 50U 50U
Benzo (b) Fluoranthene 5U 5UL 5UL 5UL 5UL 5UL 5UL 5UL 5UL 5UL 5UL 51U 50U 50U 50U 50U
Benzo (g,h,i) Perylene 5U 5UL 5UL 5UL 5UL 5UL 5UL 5UL 5UL 5UL 5UL 51U 50U 50U 50U 50U
Benzo (k) Fluoranthene 5U 5UL 5UL 5UL 5UL 5UL 5UL 5UL 5UL 5UL 5UL 51U 50U 50U 50U 50U
Bis(2-chloroethyl)Ether 0.053 0.059 0.037 0.02UJ 0.02 UL 5U 5U 5U 5UL 5U 5UL 51U 50U 50U 50U wou
Bis(2-ethylhexyl)phthalate 16 12 8.2 5U 6.4J 5U 5U 48L 45L 5UL 48L 5UL 51U 50U 50U 50U 50U
Caprolactam 5UJ 5U 5U 5UJ 5U 5UL 5UL 5UL 5UL 5UL 5UL 51U 50UJ 50U 50U wou
Di-n-butyl phthalate 19 5U 5U 5U 5UJ 5U 5U 5U 5UL 5UL 5UL 5UL 51U 50U 50U 50U 50U
Di-n-octyl phthalate 22 5U 5U 5U 5UL 5U 5U 5U 5UL 5UL 5UL 5UL 51U 50U 50U 50U wou
1,4-Dioxane - - - - - - - - - - - - - - - 20U
Dibenzo (a,h) Anthracene 5UJ 5UL 5UL 5UL 5UL 5UL 5UL 5UL 5UL 5UL 5UL 51U 50U 50U 50U 50U
Diethylphthalate 210 5U 5U 5U 5UJ 5U 5UL 5U 5UL 5UL 5UL 5UL 51U 50U 50U 50U 50U
Hexachlorocyclopentadiene 5U 5U 5U 5UJ 5U 5UL 5U 5U 5U 5U 5UL 51U 50R 50U 50U wou
Indeno (1,2,3-cd) Pyrene 5UJ 5UL 5UL 5UL 5U 5UL 5UL 5UL 5UL 5UL 5UL 51U 50U 50U 50U 50U
N-Nitrosodiphenylamine 210 5U 5U 5UJ 5UJ 5U 5UL 5U 5U 5U 5U 5UL 51U 50U 50U 50U 50U
Naphthalene 11 5U 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 51U 50U 50U 50U 50U
Pentachlorophenol 05 5U 5U 5UJ 5UJ 5U 5U 5U 5U 5UL 5U 5UL 51U 50U 50U 50U wou
Phenol 4 5U 1.7J 5U 5 UJ 5U 5U 5U 5U 5U 5U 5 UL 5.1U 5.0 U 5.0U 5.0 U 10U
Eolog\ca\ Oxygen Demand (mg/l) - - 15 5.3 3.3 6.3 5 6 5 - - - - - - -
Field Parameters
Temperature (Degrees Celcius) 17.52 - 14.19 24.8 119 7.4 16.3 285 19.1 6.4 19.6 12.1 16.2 17.1 129 20.8
Conductivity (us/cm) 328 - 308 500 253 196 290 484 313 118 350 737 363 474 475 150
pH (standard units) 65-9 8.39 - 7.8 6.41 6.69 729 6.97 7.52 6.78 6.31 8.51 7.05 6.54 6.98 6.27 7.68
Dissolved Oxygen (mg/l) 4.04 - 7.54 246 451 10.50 6.91 5.95 7.04 8.81 8.15 421 0.00 2.95 3.25 5.07
ORP (mV) -42.9 - 31.8 40.6 121 168 65 156 -11 34 58 1 8 -9 -182 106
U - Analyte was not detected above the reporting limit. D - Sample diluted in the lab for analysis.
J - Estimated concentration. K - Analyte present. May be biased High.
B - Analyte Detected in Method Blank L - Analyte present. May be biased low
-- Not analyzed R - Data Rejected
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RUTH ASSOCIATES, INC.

Attachment Table 3-1 (continued)
Summary of Surface-Water Quality Data for Army Creek and Army Pond

Parameter BTAG Screening Level SWD

g/l 10/04 1/05 4/05 7/05 10/05 1/06 4/06 7/06 10/06 1/07 4/07 10/09 10/10 10/11 10/12 10/17
Dissolved Inorganics (ug/l)
Aluminum 87 200U - 112U 13.5UJ 22.7U 422U 62.6 U 270U 200U 30.3U 111U 200 U 200 U 200U 200U 200 U
Antimony 30 2U - 32.7 3.7UJ 16U 1.2V 11U 18U 1.4 17U 211 60.0U 60.0U 60.0U 60.0U 60.0U
Arsenic 5 1.8U - 7.1 3.7UJ 2U 14U 16U 28U 26U 22U 28U 10.0U 100U 100U 100U 10U
Barium 4 66.1 - 172 65.7J 65.7 47.1 40.4 63.9 56.1 33.2 76.5 72.8J 89.8J 85.3J 76.4J 32.8J
Beryllium 0.66 0.1U - 27U 0.6 UJ 0.13U 0.18U 0.74U 0.54 U 0.10U 0.30U 0.20U 50U 50U 50U 0.89J 50U
Cadmium 0.25 0.2U - 25U 0.5UJ 0.2U 0.20U 0.20U 0.40U 0.20U 0.20U 0.40U 50U 50U 50U 50U 50U
Calcium 116000 19500 - 21000 19200 J 16900 11300 12800 19900 18300 11800 22700 26500 23900 27300 22400 9030
Chromium 85 05U - 7.7U 11U 06U 0.40U 0.64 0.50U 0.52U 0.60 U 0.30U 100U 100U 100U 100U 100U
Cobalt 23 50U - 27.1 11U 05U 0.50U 0.40U 15 0.96 U 0.40U 0.90U 50.0U 1.6J 50.0U 50.0U 50.0U
Copper 9 05U -- 13 0.8 UJ 25 13 24U 15U 3.7U 28U 14U 25.0U 25.0U 1.2 25U 25U
Iron (mg/l) 0.3 1.17 10.1 0.422 0.743J 0.0371 0.0952 U 0.338 0.0413U 0.730 0.396 0.403 0.787 0.758 0.726 0.388 0.172K
Lead 25 09U - 2.3 1.6UJ 11U 10U 10U 19U 16U 12U 10U 100U 100U 100U 10.0U ou
Magnesium 82000 7390 - 8440 2413 5960 5100 4510 7390 7180 4420 9200 10800 9360 10400 8800 3230
Manganese (mg/l) 0.12 0.368 1.99 0.352 7157 0.0158 0.0244 0.0850 0.217 0.209 0.0745 0.243 0.382 0.262 0.291 0.246 0.0681
Mercury 0.026 0.2U - 0.1U 0.1UJ 01U 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U 0.20U 0.20U 0.20U 0.20U 0.20U
Nickel 52 0.68 - 251U 223 2.7 2 2.1 1.3 21U 17U 2.2 40.0U 237 40.0U 2517 40.0U
Potassium 53000 3440 - 3860 J 4790 J 4290 4110 3460 4670 3770 2720 2920J 48707 3360 J 3240J 4400J 4000J
Selenium 1 26U - 44U 4.5UJ 43U 33U 18U 22U 25U 21U 27U 35.0U 350U 35.0U 35.0U 35.0U
Silver 3.2 07U - 5.1 1.3UJ 02U 0.50U 0.50 U 0.30U 0.50U 0.40U 1.2U 100U 10.0U 10.0U 100U nou
Sodium 680000 28600 - 49400 41500J 15400 7090 20100 28600 23000 12600 53100 66300 46900 46000 43300 12800
Thallium 0.8 19U - 6.4U 4U) 45U 4 21U 36U 32U 34U 29U 25.0U 25.0U 25.0U 25.0U 25.0U
Vanadium 20 50 U - 25.8 0.8UJ 05U 0.30U 0.62U 0.30U 0.40U 0.46 U 0.50 U 50.0 U 50.0U 50.0 U 50.0 U 50.0 U
Zinc 120 7.6 -- 223U 10.3 UJ 29.3 11.4 10.2 8.3U 6.7 119U 10.7 60.0 U 11.31J 8.4J 60 U 10.0J
Pesticides/Herbicides (pg/l)
4,4-DDD 0.02 UJ 0.026 0.02U 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.11U 0.10U 0.10U
4,4'-DDE 0.02UJ 0.036 0.02U 0.02 UJ 0.0075J 0.020 U - - - - - 0.10U 0.10U 0.11U 0.10U 0.10U
4,4-DDT 0.0005 0.02UJ 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.11U 0.10U 0.10U
Aldrin 3 0.01U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.053 U 0.050 U 0.050 U
alpha-BHC 0.01U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.053 U 0.050 U 0.050 U
Alpha-Chlordane 0.01UJ | 0.046 JN 0.01U 0.01UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.053 U 0.050 U 0.050 U
beta-BHC 0.01U 0.01U 0.01U 0.024 JN 0.01U 0.010U - . . - . 0.050 U 0.050 U 0.053 U 0.050 U 0.050 U
delta-BHC 141 0.01U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.053 U 0.050 U 0.050 U
Dieldrin 0.056 0.02UJ 0.02U 0.0044 J 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.11U 0.10U 0.10U
Endosulfan | 0.051 0.01 UJ 0.01U 0.01U 0.01UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.053 U 0.050 U 0.050 U
Endosulfan 11 0.051 0.02 UJ 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - -- 0.10U 0.10U 0.11U 0.10U 0.10U
Endosulfan sulfate 0.02UJ 0.03 0.02U 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.11U 0.10U 0.0048 J
Endrin 0.036 0.02 UJ 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.11U 0.10U 0.10U
Endrin Aldehyde 0.02 UJ 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - -- 0.10U 0.10U 0.11U 0.10U 0.023J
Endrin Ketone 0.02UJ 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.11U 0.10U 0.10U
gamma-BHC (Lindane) 0.01 0.01U 0.01U 0.01U 0.01UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.053 U 0.050 U 0.050 U
gamma-Chlordane 0.01UJ | 0.038JN 0.01U 0.01 UJ 0.01U 0.010U - - - - -- 0.050 U 0.050 U 0.053 U 0.050 U 0.050 U
Heptachlor 0.0019 0.01U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.053 U 0.050 U 0.050 U
Heptachlor Epoxide 0.01 UJ 0.01J 0.011JN 0.061J 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.053 U 0.050 U 0.050 U
Methoxychlor 0.019 0.1UJ 0.1U 0.1U 0.1UJ 01U 0.10U -- - - - - 0.050 U 0.50U 0.53U 0.50U 0.50 U
Toxaphene 0.0002 - -- -- 1UJ 1U 1.0U - - - - -- 50U 50U 53U 50U 50U
U - Analyte was not detected above the reporting limit. D - Sample diluted in the lab for analysis.
J - Estimated concentration. K - Analyte present. May be biased High.
B - Analyte Detected in Method Blank L - Analyte present. May be biased low
-- Not analyzed R - Data Rejected
N - Analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification” P - Discrepency in GC analysis. Lower value reported.
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RUTH ASSOCIATES, INC.

Attachment Table 3-1 (continued)
Summary of Surface-Water Quality Data for Army Creek and Army Pond

Parameter BTAG Screening Level SWE
g/l 10/04 1/05 4/05 7/05 10/05 1/06 4/06 7/06 10/06 1/07 4/07 10/09 10/10 10/11 10/12 10/17
Non-Halogenated VOCs (pg/l)
Benzene 370 05U 5U 5U 5U 5UJ ou iu 1u 1u 1u 1iu - - - - -
Toluene 2 05U 5U 5U 5U 5UJ ou iu 1u 1u 1u 1iu - - - - -
Ethylbenzene 90 05U 5U 5U 5U 5UJ ou iu 1u 1u 1u 1iu - - - - -
Xylene (total) 13 05U 5U 5U 5U 5UJ ou 3uU 3V 3u 3V 3uU - - - - -
2-Butanone 14000 5U ou 10R 10R 10U ou 5U 5U 5U 5U 5U - - - - -
Acetone 1500 5U 20R 20R 20R 20R 16J 5UJ 84U 5U 5UJ 5U - - - - -
Carbon Disulfide 0.92 05U 5U 5U 5U 5UJ ou v 1u 1u 1u 1iu - - - - -
Cyclohexane 05U - - - - ou 1U iU iU iU 10 - - - - -
Isopropylbenzene 26 05U - - - - ou 1U iU iU iU iU - - - - -
Methy-tert-butyl ether 11070 0.34] - - - - ou 057J 1u 1u 1u 1iu - - - - -
Methylcyclohexane 05U - - - - ou 1U iU iU iU 10 - - - - -
4-Methy-2-pentanone 170 5U 10U 10 U 10U 10 UJ 10 U 5U 5U 5U 5U 5U - - - - -
Halogenated VOCs (ng/l)
Bromoform 320 05U 5U 5U 5U 5UJ ou v 10 1u 1u 1w - - - - -
Bromodichloromethane 05U 5U 5U 5U 5UJ ou 1u 1u iU 1u 1u - - - - -
Carbon Tetrachloride 133 05U 5UJ 5U 5U 5UJ 0ou v 1u 1u 1u 1iu - - - - -
Chlorobenzene 13 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
Chloroform 18 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
Dibromochloromethane 05U 5U 5U 5U 5UJ ou iu 1u 1u 1u 1u - - - - -
1,2-Dichloroethane 100 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,1-Dichloroethane 47 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
cis-1,2-Dichloroethene 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
trans-1,2-Dichloroethene 970 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,1-Dichloroethene 25 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,2-Dichlorobenzene 0.7 05U - - - - ou iu 1u 1u 1u 1u - - - - -
1,3-Dichlorobenzene 150 05U - - - - ou iu 1u 1u 1u 1u - - - - -
1,4-Dichlorobenzene 26 05U - - - - ou iu 1u 1u 1u 1u - - - - -
Chloroethane 05U 5U 5U 5U 5UJ ou 1R 1u 1u 1u 1u - - - - -
Tetrachloroethene 111 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
1,1,1-Trichloroethane 11 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
Trichloroethene 21 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
Vinyl Chloride 930 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
1,2,4-Trichlorobenzene 24 05U - - - - 10U iU 1U 1uU 1U 1U - - - - -
cis-1,3-Dichloropropene 05U 5U 5U 5U 5UJ 0ouU 1U iU 1U iU 1U - - - - -
Methylene Chloride 98.1 05U 5U 5U 5U 5UJ ou iU 1Ud 10 1u iU - - - - -
Trichlorofluoromethane 0.5U -- - - - 10U 1UJ 1U 1U 1U 1U - -- - -- -
Semi-volatiles (ug/l)
1,1-Biphenyl 14 5U 5UL 5U 53UJ 5U 5U 5U 5U 5UL 5U 5UL 50U 50U 50U 50U 50U
2,2"-0xybis (1-Chloropropane) 5UJ 5U 5U 53UJ 5U 5UL 5U 5U 5UL 5U 5UL 50U 50U 50U 50U -
2,4-Dimethylphenol 5U 5U 5U 53UJ 5U 5U 5U 5U 5UL 5U 5UL 50U 50U 50U 50U 50U
2,4-Dinitrophenol 20U 20U 200J 21UJ 20U 20UL 20U 20 UL 20 UL 20U 20 UL wou ou wou ou wou
2,6-Dinitrotoluene 81 5UJ 5U 5U 53UJ 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U 50U
2-Methylnaphthalene 4.7 5U 5U 5U 53UJ 5U 5U 5U 5U 5UL 5U 5UL 50U 50U 50U 50U 50U
2-Methylphenol 13 5U 5U 5U 53U 5U 5U 5U 5U 5UL 5U 5UL 50U 50U 50U 50U wou
4,6-Dinitro-2-methylphenol 20U 20U 20U 2103 20U 20 UL 20U 20U 20U 20U 20 UL wou ou wou ou wou
4-Methylphenol 543 5U 5U 5U 53UJ 5U 5U 5U 5U 5UL 5U 5UL 50U 50U 50U 50U wou
Acetophenone 5U 5U 5U 53U 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U wou
Atrazine 18 5U 5U 5U 53UL 5U 5UL 5UL 5U 5UL 5U 5UL 5.0UJ 50U 50U 50U wou
Benzaldehyde 5UJ 5U 5UL 53UL 5U 5U 5UL 5U 5U 5U 5UL 5.0UJ 5.0UJ 50U 50U wou
Benzo (a) pyrene 0.015 5UL 5UL 5U 53UL 5U 5UL 5UL 5UL 5UL 5UL 5UL 50U 50U 50U 50U 50U
Benzo (b) Fluoranthene 5UL 5UL 5U 53UL 5U 5UL 5UL 5UL 5UL 5UL 5UL 50U 50U 50U 50U 50U
Benzo (g,h,i) Perylene 5UL 5UL 5U 53 UL 5U 5UL 5UL 5UL 5UL 5UL 5UL 50U 50U 50U 50U 50U
Benzo (k) Fluoranthene 5UL 5UL 5U 53 UL 5U 5UL 5UL 5UL 5UL 5UL 5UL 50U 50U 50U 50U 50U
Bis(2-chloroethyl)Ether 0.021 0.025 0.043 0.021 UJ 0.02 UL 5U 5U 5U 5UL 5U 5UL 50U 50U 50U 50U wou
Bis(2-ethylhexyl)phthalate 16 5U 5U 48 463 5U 5U 5UL 5UL 5UL 5U 5UL 50U 50U 50U 50U 50U
Caprolactam 5UJ 5UL 5U 53UJ 5U 5UL 5UL 5UL 5UL 5U 5UL 50U 50UJ 50U 50U wou
Di-n-butyl phthalate 19 5U 5UL 5U 53UJ 5U 5U 5U 5UL 5UL 5U 5UL 50U 50U 50U 50U 50U
Di-n-octyl phthalate 22 5U 5UL 5U 53 UL 5U 5U 5U 5UL 5UL 5U 5UL 50U 50U 50U 50U wou
1,4-Dioxane - - - - - - - - - - - - - - - 20U
Dibenzo (a,h) Anthracene 5UL 5UL 5U 53 UL 5U 5UL 5UL 5UL 5UL 5UL 5UL 50U 50U 50U 50U 50U
Diethylphthalate 210 5U 5UL 5U 53UJ 5U 5UL 5U 5UL 5UL 5U 5UL 50U 50U 50U 50U 50U
Hexachlorocyclopentadiene 5U 5U 5U 53UJ 5U 5UL 5U 5U 5U 5U 5UL 50U 50R 50U 50U wou
Indeno (1,2,3-cd) Pyrene 5UL 5UL 5U 53 UL 5U 5UL 5UL 5UL 5UL 5UL 5UL 50U 50U 50U 50U 50U
N-Nitrosodiphenylamine 210 5U 5U 5UJ 53UJ 5U 5UL 5U 5U 5U 5U 5UL 50U 50U 50U 50U 50U
Naphthalene 11 5U 5U 5U 53UJ 5U 5U 5U 5U 5UL 5U 5UL 50U 50U 50U 50U 50U
Pentachlorophenol 05 5U 5U 5UJ 53UJ 5U 5U 5U 5U 5UL 5U 5UL 50U 50U 50U 50U wou
Phenol 4 5U 5U 5U 5.3 UJ 5U 5U 5U 5U 5U 5U 5 UL 5.0U 5.0 U 5.0U 5.0 U 10U
Eolog\ca\ Oxygen Demand (mg/l) - - 1.1 5.8 1.6 3.4 <2 5 5 - - - - - - -
Field Parameters
Temperature (Degrees Celcius) 14.58 - 115 25.2 12.1 7.3 16.0 259 21.2 6.7 195 128 16.6 17.2 131 21.2
Conductivity (us/cm) 288 - 309 507 308 117 288 477 303 121 352 701 304 442 472 126
pH (standard units) 65-9 8.35 - 8.07 6.56 6.92 7.44 6.97 7.02 6.84 6.72 8.27 715 6.57 7.07 6.35 7.50
Dissolved Oxygen (mg/l) 4.95 - 7.69 518 5.89 8.73 6.82 5.85 7.31 9.10 10.10 528 0.00 371 2.84 4.39
ORP (mV) 35.1 - 93.3 108.3 36 160 98 151 54 51 81 29 42 61 76 138
U - Analyte was not detected above the reporting limit. D - Sample diluted in the lab for analysis.
J - Estimated concentration. K - Analyte present. May be biased High.
B - Analyte Detected in Method Blank L - Analyte present. May be biased low
-- Not analyzed R - Data Rejected
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RUTH ASSOCIATES, INC.

Summary of Surface-Water Quality Data for Army Creek and Army Pond

Attachment Table 3-1 (continued)

Parameter BTAG Screening Level SWE

ltel] 10/04 1/05 4/05 7/05 10/05 1/06 4/06 7/06 10/06 1/07 4/07 10/09 10/10 10/11 10/12 10/17
Dissolved Inorganics (ug/l)
Aluminum 87 200 U - 119U 15.6 UJ 109U 483U 50.6 U 224U 20.0U 65.3U 111U 200U 200U 200 U 200 U 200U
Antimony 30 2U - 3.8U 3.7UJ 16U 12U 11U 18U 12U 17U 21U 60.0 U 60.0 U 60.0U 5713 60.0 U
Arsenic 5 1.8U - 3U 3.7UJ 2U 14U 16U 28U 26U 22U 28U 2.3J 2917 100U 100U 10.0U
Barium 4 61 - 715 57.9J 58 20.5 40.9 59.2 51.3 34.2 73.2 68.5J 80.9J 78.10 76.7J 27.13
Beryllium 0.66 01U - 0.1U 0.62 UJ 0.11U 0.16 U 0.64U 045U 0.10U 0.47U 0.20U 50U 5.0U 50U 0.86J 50U
Cadmium 0.25 0.2U - 04U 0.5UJ 0.2U 0.20U 0.20U 0.40U 0.20U 0.20U 0.40U 50U 50U 50U 50U 50U
Calcium 116000 20200 - 21400 18500 J 17800 6280 13300 19200 19500 12300 22100 26900 20700 22800 23500 8150
Chromium 85 05U - 15U 11U 06U 0.43U 0.60U 0.50 U 0.52U 0.60U 0.30U 10.0U 100U 100U 10.0U 10.0U
Cobalt 23 50 U - 13U 11U 05U 0.50 U 0.46 0.93 14U 0.62U 0.90U 50.0 U 257 50.0U 50.0U 50.0U
Copper 9 05U - 09U 113 1.3 1.8 25U 15U 35U 3.1U 16U 25.0U 25.0U 2.2 25U 25U
Iron (mg/l) 0.3 0.011U 1.06 0.335 0.139 UJ 0.122 0.108 0.310 0.0124 U 0.141 0.324 0.0586 U | 0.100 U 0.249 0.239 0.100 U 0.101K
Lead 2.5 09U - 12U 1.6 UJ 11U 1.0U 10U 19U 16U 12U 13U 100U 10.0U 100U 100U nou
Magnesium 82000 7660 - 8600 6960 J 6760 2870 4660 7220 7270 4660 8970 11200 7700 9400 9160 2820J
Manganese (mg/l) 0.12 0.236 0.288 0.309 0.177J 0.148 0.0246 0.103 0.144 0.423 0.0814 0.224 0.239 1.22 0.157 0.272 0.0458
Mercury 0.026 0.1U - 0.1U 0.1UJ 0.1U 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U 0.20U 0.20U 0.20U 0.20U 0.20U
Nickel 52 05U - 31U 243 3.3 15 25 1.4 28U 20U 2.2 40.0U 2.81J 40.0 U 3.0J 40.0U
Potassium 53000 3730 - 3530J 4610J 4330 1990 3430 4600 3160 2790 27103 5140 J 3000J 3250J 4930J 2690 J
Selenium 1 26U - 23U 4.5UJ 43U 33U 1.8U 22U 25U 21U 27U 350U 350U 35.0U 35.0U 35.0U
Silver 3.2 0.7U - 14U 1.3UJ 02U 0.50 U 0.50 U 0.30U 0.59 U 0.40U 12U 10.0U 100U 10.0U 10.0 U 10U
Sodium 680000 30300 - 54600 41500J 22300 6050 20600 30300 21400 13200 52900 65600 35300 40200 41500 11000
Thallium 0.8 19U - 29U 4UJ 45U 39U 21U 3.6U 32U 34U 29U 250U 250U 250U 25.0U 250U
Vanadium 20 04U - 1U 0.8UJ 05U 0.31 0.74U 0.30U 0.40U 0.81U 0.50U 50.0 U 50.0 U 50.0U 50.0U 50.0U
Zinc 120 8.1 - 143U 8.3 UJ 15.5 9.2 11.8 9.7U 7.1 13.1U 10 60.0 U 10.1J 9.6J 60 U 10.2J
Pesticides/Herbicides (pg/l)
4,4'-DDD 0.02 UJ 0.02U 0.02U 0.02UJ 0.002J 0.020U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
4,4-DDE 0.02 UJ 0.02U 0.02U | 0.0027 JN 0.01J 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
4,4-DDT 0.0005 0.02 UJ 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - -- 0.10U 0.10U 0.10U 0.10U 0.10U
Aldrin 3 0.01U 0.01U 0.01U 0.01UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
alpha-BHC 0.01U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Alpha-Chlordane 0.01 UJ 0.01U 0.01U 0.01UJ 0.0049J 0.010U - - - - -- 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
beta-BHC 0.01U 0.01U 0.01U 0.017J 0.01U 0.010U - . . - . 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
delta-BHC 141 0.01U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Dieldrin 0.056 0.02 UJ 0.02U 0.0068 J 0.02 UJ 0.0073J 0.020 U - - - - -- 0.10U 0.10U 0.10U 0.10U 0.10U
Endosulfan | 0.051 0.01UJ 0.01U 0.01U 0.01 UJ 0.01U 0.0014 J - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Endosulfan Il 0.051 0.02 UJ 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
Endosulfan sulfate 0.02 UJ 0.02U 0.02U 0.02 UJ 0.0073J 0.020 U - - - - -- 0.10U 0.10U 0.10U 0.10U 0.10U
Endrin 0.036 0.02UJ 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
Endrin Aldehyde 0.02 UJ 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
Endrin Ketone 0.02 UJ 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - -- 0.10U 0.10U 0.10U 0.10U 0.10U
gamma-BHC (Lindane) 0.01 0.01U 0.01U 0.01U 0.01 UJ 0.01U 0.010 U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
gamma-Chlordane 0.01 UJ 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Heptachlor 0.0019 0.01U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Heptachlor Epoxide 0.01UJ 0.01U 0.016 JN | 0.01UJ 0.01U 0.010 U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Methoxychlor 0.019 0.1UJ 01U 01U 0.1UJ 0.1U 0.10U - - - - - 0.050 U 0.50U 0.50 U 0.50 U 0.50 U
Toxaphene 0.0002 -- - - 1UJ 1U 1.0U - - - -- -- 5.0U 5.0U 50U 50U 50U

U - Analyte was not detected above the reporting limit.

J - Estimated concentration.
B - Analyte Detected in Method Blank
-- Not analyzed

N - Analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification”

L - Analyte present. May be biased low
R - Data Rejected
P - Discrepency in GC analysis. Lower value reported.

D - Sample diluted in the lab for analysis.
K - Analyte present. May be biased High.
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RUTH ASSOCIATES, INC.

Attachment Table 3-1 (continued)
Summary of Surface-Water Quality Data for Army Creek and Army Pond

Parameter BTAG Screening Level SWFE
g/l 10/04 1/05 4/05 7/05 10/05 1/06 4/06 7/06 10/06 1/07 4/07 10/09 10/10 10/11 10/12 10/17
Non-Halogenated VOCs (pg/l)
Benzene 370 0.14J 5U 5U 5U 5UJ ou iu 1u 1u 1u 1iu - - - - -
Toluene 2 05U 5U 5U 5U 5UJ ou iu 1u 1u 1u 1iu - - - - -
Ethylbenzene 90 05U 5U 5U 5U 5UJ ou iu 1u 1u 1u 1iu - - - - -
Xylene (total) 13 05U 5U 5U 5U 5UJ ou 3uU 3V 3u 3V 3uU - - - - -
2-Butanone 14000 5U ou 10R 10R 10U ou 5U 5U 5U 5U 5U - - - - -
Acetone 1500 5U 20R 20R 20R 20R ou 5UJ 6.0U 5U 5UJ 5U - - - - -
Carbon Disulfide 0.92 05U 5U 5U 5U 5UJ ou v 1u 1u 1u 1iu - - - - -
Cyclohexane 05U - - - - ou 1U iU iU iU 10 - - - - -
Isopropylbenzene 26 05U - - - - ou 1U iU iU iU iU - - - - -
Methy-tert-butyl ether 11070 05J - - - - ou 0423 1u 1u 1u 1iu - - - - -
Methylcyclohexane 05U - - - - ou 1U iU iU iU 10 - - - - -
4-Methy-2-pentanone 170 5U 10U 10 U 10 UJ 10 UJ 10 U 5U 5U 5U 5U 5U - - - - -
Halogenated VOCs (ng/l)
Bromoform 320 05U 5U 5U 5U 5UJ ou v 1u 1u 1u 1w - - - - -
Bromodichloromethane 05U 5U 5U 5U 5UJ ou 1u 1u iU 1u 1u - - - - -
Carbon Tetrachloride 133 05U 5UJ 5U 5U 5UJ 0ou v 1u 1u 1u 1iu - - - - -
Chlorobenzene 13 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
Chloroform 18 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
Dibromochloromethane 05U 5U 5U 5U 5UJ ou iu 1u 1u 1u 1u - - - - -
1,2-Dichloroethane 100 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,1-Dichloroethane 47 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
cis-1,2-Dichloroethene 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
trans-1,2-Dichloroethene 970 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,1-Dichloroethene 25 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,2-Dichlorobenzene 0.7 05U - - - - ou iu 1u 1u 1u 1u - - - - -
1,3-Dichlorobenzene 150 05U - - - - ou iu 1u 1u 1u 1u - - - - -
1,4-Dichlorobenzene 26 05U - - - - ou iu 1u 1u 1u 1u - - - - -
Chloroethane 05U 5U 5U 5U 5UJ ou 1R 1u 1u 1u 1u - - - - -
Tetrachloroethene 111 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
1,1,1-Trichloroethane 11 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
Trichloroethene 21 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
Vinyl Chloride 930 05U 5U 5U 5U 5UJ ou iU 1u iU 1u iU - - - - -
1,2,4-Trichlorobenzene 24 05U - - - - 10U iU 1U 1uU 1U 1U - - - - -
cis-1,3-Dichloropropene 05U 5U 5U 5U 5UJ 0ouU 1U iU 1U iU 1U - - - - -
Methylene Chloride 98.1 05U 5U 5U 5U 5UJ ou iU 1Ud 10 1u iU - - - - -
Trichlorofluoromethane 0.5U -- - - - 10U 1UJ 1U 1U 1U 1U - -- - -- -
Semi-volatiles (ug/l)
1,1-Biphenyl 14 5U 5UL 5U 5UJ 5U 5U 5U 5U 5UL 5U 5UL 50U 50U 50U 50U 50U
2,2"-0xybis (1-Chloropropane) 5U 5U 5U 5UJ 5U 5UL 5U 5U 5UL 5U 5UL 50U 50U 50U 50U -
2,4-Dimethylphenol 5U 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U 50U
2,4-Dinitrophenol 20U 20U 200J 20UJ 20U 20UL 20U 20 UL 20U 20U 20 UL wou ou wou ou wou
2,6-Dinitrotoluene 81 5UJ 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U 50U
2-Methylnaphthalene 4.7 5U 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U 50U
2-Methylphenol 13 5U 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U wou
4,6-Dinitro-2-methylphenol 20U 20U 20U 20UJ 20U 20 UL 20U 20U 20U 20U 20 UL wou ou wou ou wou
4-Methylphenol 543 5U 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U wou
Acetophenone 5U 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U wou
Atrazine 18 5U 5U 5U 5UL 5UJ 5UL 5UL 5U 5UL 5U 5UL 5.0UJ 50U 50U 50U wou
Benzaldehyde 5UJ 5U 5UL 5UL 5U 5U 5UL 5U 5U 5U 5UL 5.0UJ 5.0UJ 50U 50U wou
Benzo (a) pyrene 0.015 5U 5U 5UL 5UJ 5U 5UL 5UL 5UL 5UL 5UL 5UL 50U 50U 50U 50U 50U
Benzo (b) Fluoranthene 5U 5U 5UL 5UJ 5U 5UL 5UL 5UL 5UL 5UL 5UL 50U 50U 50U 50U 50U
Benzo (g,h,i) Perylene 5U 5U 5UL 5UJ 5U 5UL 5UL 5UL 5UL 5UL 5UL 50U 50U 50U 50U 50U
Benzo (k) Fluoranthene 5U 5U 5UL 5UJ 5U 5UL 5UL 5UL 5UL 5UL 5UL 50U 50U 50U 50U 50U
Bis(2-chloroethyl)Ether 0.019U 0.69 0.037 0.02UJ 0.02 UL 5U 5U 5U 5UL 5U 5UL 50U 50U 50U 50U wou
Bis(2-ethylhexyl)phthalate 16 5U 5U 5U 16J 5U 5U 5UL 5UL 5UL 5UL 5UL 6.5 6.5 50U 50U 50U
Caprolactam 5UJ 5UL 5U 5UJ 5U 5UL 5UL 5UL 5UL 23L 5UL 50U 50UJ 50U 50U wou
Di-n-butyl phthalate 19 5U 5UL 5U 5UJ 5U 5U 5U 5UL 5UL 5UL 5UL 50U 50U 50U 50U 50U
Di-n-octyl phthalate 22 5U 5UL 5U 5UL 5U 5U 5U 5UL 5UL 5UL 5UL 50U 50U 50U 50U wou
1,4-Dioxane - - - - - - - - - - - - - - - 20U
Dibenzo (a,h) Anthracene 5U 5U 5UL 5UJ 5U 5UL 5UL 5UL 5UL 5UL 5UL 50U 50U 50U 50U 50U
Diethylphthalate 210 5U 5UL 5U 5UJ 5U 5UL 5U 5UL 5UL 5UL 5UL 50U 50U 50U 50U 50U
Hexachlorocyclopentadiene 5U 5U 5U 5UJ 5U 5UL 5U 5U 5U 5U 5UL 50U 50R 50U 50U wou
Indeno (1,2,3-cd) Pyrene 5U 5U 5UL 5UJ 5U 5UL 5UL 5UL 5UL 5UL 5UL 50U 50U 50U 50U 50U
N-Nitrosodiphenylamine 210 5U 5U 5UJ 5UJ 5U 5UL 5U 5U 5U 5U 5UL 50U 50U 50U 50U 50U
Naphthalene 11 5U 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U 50U
Pentachlorophenol 05 5U 5U 5UJ 5UJ 5U 5U 5U 5U 5U 5U 5UL 50U 50U 50U 50U wou
Phenol 4 5U 5U 5U 5 UJ 5U 5U 5U 5U 5U 5U 5 UL 5.0U 5.0 U 5.0U 5.0 U 10U
Eolog\ca\ Oxygen Demand (mg/l) - - 12 2.9 2.1 3.3 3 6 7 - - - - - - -
Field Parameters
Temperature (Degrees Celcius) 16.1 - 14.12 21.2 12.3 6.7 16.5 259 19.9 6.8 217 123 16.6 17.6 135 22,0
Conductivity (us/cm) 329 - 335 458 324 133 291 504 343 86 370 653 372 341 460 88
pH (standard units) 65-9 8.44 - 7.95 5.95 6.84 7.34 7.02 7.26 6.90 722 7.37 723 6.80 7.12 6.53 7.49
Dissolved Oxygen (mg/l) 474 - 8.14 4.50 4.94 9.59 7.22 5.05 5.36 10.51 9.72 372 3.97 4.60 231 3.61
ORP (mV) 26.2 - 42.2 201 40 159 96 143 8 -11 98 21 106 57 126 125
U - Analyte was not detected above the reporting limit. D - Sample diluted in the lab for analysis.
J - Estimated concentration. K - Analyte present. May be biased High.
B - Analyte Detected in Method Blank L - Analyte present. May be biased low
-- Not analyzed R - Data Rejected
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RUTH ASSOCIATES, INC.

Summary of Surface-Water Quality Data for Army Creek and Army Pond

Attachment Table 3-1 (continued)

Parameter BTAG Screening Level SWF

ltel] 10/04 1/05 4/05 7/05 10/05 1/06 4/06 7/06 10/06 1/07 4/07 10/09 10/10 10/11 10/12 10/17
Dissolved Inorganics (ug/l)
Aluminum 87 200 U - 119U 13U 15.1 535U 49.6 U 199U 20.0U 36.7U 111U 200U 200U 200 U 200 U 200U
Antimony 30 2U - 3.8U 3.7U 16U 12U 11U 18U 12U 17U 21U 60.0 U 60.0 U 60.0U 60.0U 60.0 U
Arsenic 5 1.8U - 3U 3.7U 2U 14U 16U 28U 26U 22U 28U 10.0U 100U 100U 100U 10.0U
Barium 4 63.7 - 68 53.7 62.3 19.8 39.8 60.1 62.8 36.6 71.3 60.5J 90.4J 64.8J 77.10 25.20
Beryllium 0.66 01U - 0.1U 0.38U 0.12U 0.17U 0.66 U 0.41J 0.10U 0.30U 0.20U 50U 5.0U 50U 0.65J 50U
Cadmium 0.25 0.2U - 04U 05U 0.2U 0.20U 0.20U 0.40U 0.20U 0.20U 0.40U 50U 50U 50U 50U 50U
Calcium 116000 21000 - 20400 17600 19200 6720 13100 19300 19900 13000 22000 23700 25000 19000 23400 47103
Chromium 85 05U - 12U 13U 06U 0.58U 0.60U 0.50 U 0.55U 0.66 0.30U 10.0U 100U 100U 10.0U ou
Cobalt 23 50 U - 11U 1.6 05U 0.50 U 0.53 0.71 11U 0.61U 0.90U 50.0 U 50.0U 50.0U 50.0U 50.0U
Copper 9 05U - 09U 1.4 1.6 2.2 26U 15U 3.8U 3.2U 1U 25.0U 25.0U 2773 25U 25.0U
Iron (mg/l) 0.3 0.337 1.07 0.621 0.0914 U 0.0841 0.139 0.287 0.0124 U 0.784 0.382 0.021U 0.100 U 0.154 0.322 0.100 U 0.875K
Lead 2.5 09U - 12U 16U 11U 1.0U 10U 19U 16U 12U 1.8U 100U 10.0U 100U 100U nou
Magnesium 82000 7950 - 8250 6460 J 7370 2540 4520 7310 8150 5030 8930 10400 9970 8200 9350 6770
Manganese (mg/l) 0.12 0.220 0.283 0.254 0.150 0.0691 0.0369 0.0979 0.129 0.397 0.093 0.209 0.130 0.302 0.178 0.301 0.248
Mercury 0.026 02U - 0.1U 0.1U 0.1U 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U 0.20U 0.20U 0.20U 0.20U 0.20U
Nickel 52 05U - 34U 3.1 3 1.4 2.4 1.5 27U 23U 2.2 40.0U 40.0U 400U 1.73 5317
Potassium 53000 3580 - 3380J 4520J 5800 1980 3450 4510 4370 3070 2880J 47400 32203 2760 J 4520J 1910J
Selenium 1 3.1 - 41U 45U 43U 33U 1.8U 22U 25U 21U 27U 350U 350U 35.0U 3.0J 35.0U
Silver 3.2 0.7U - 14U 13U 02U 0.50 U 0.50 U 0.30U 0.59 U 0.40U 12U 10.0U 100U 10.0U 10.0 U 10U
Sodium 680000 32300 - 53600 46400 23300 9120 20000 31700 26600 13800 53000 56600 46800 31300 42500 1650 J
Thallium 0.8 19U - 29U 4U 45U 39U 21U 3.6U 32U 34U 29U 250U 250U 250U 25.0U 250U
Vanadium 20 04U - 1U 1 05U 0.57 0.77U 0.30U 0.61U 0.79 U 0.50 U 50.0U 50.0U 50.0U 50.0U 50.0U
Zinc 120 10.3 - 13.6 U 10.9 UJ 15.2 11.4 13.8 8.9U 8.6 12.6 U 9 60.0 U 10.9J 10.2J 60 U 60.0 U
Pesticides/Herbicides (pg/l)
4,4'-DDD 0.02U 0.02U 0.02U 0.02UJ 0.02U 0.020U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
4,4-DDE 0.02U 0.02U 0.02U 0.0016 J 0.02U 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
4,4-DDT 0.0005 0.02U 0.0033J 0.02U 0.02 UJ 0.02U 0.020 U - - - - -- 0.10U 0.10U 0.10U 0.10U 0.10U
Aldrin 3 0.01U 0.01U 0.01U 0.01UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
alpha-BHC 0.01U 0.01U 0.01U 0.01 UJ 0.011J 0.010U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Alpha-Chlordane 0.01U 0.01U 0.01U 0.01UJ 0.01U 0.010U - - - - -- 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
beta-BHC 0.01U 0.01U 0.01U 0.0067 J 0.01U 0.010U - . . - . 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
delta-BHC 141 0.01U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Dieldrin 0.056 0.0076 J 0.011J 0.0078 J 0.02 UJ 0.0053J 0.020 U - - - - -- 0.10U 0.10U 0.10U 0.10U 0.10U
Endosulfan | 0.051 0.01U 0.01U 0.01U 0.01 UJ 0.01U 0.0023 J - - - - - 0.050 U 0.050 U 0.014J 0.050 U 0.050 U
Endosulfan Il 0.051 0.02U 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
Endosulfan sulfate 0.02U 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - -- 0.10U 0.10U 0.10U 0.10U 0.10U
Endrin 0.036 0.02U 0.02U 0.02U 0.02 UJ 0.0077J 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
Endrin Aldehyde 0.02U 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.011J
Endrin Ketone 0.02U 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - -- 0.10U 0.10U 0.10U 0.10U 0.10U
gamma-BHC (Lindane) 0.01 0.01U 0.01U 0.01U 0.01 UJ 0.01U 0.010 U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
gamma-Chlordane 0.01U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Heptachlor 0.0019 0.01U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Heptachlor Epoxide 0.01U 0.01U 0.017 0.01 UJ 0.01U 0.010 U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Methoxychlor 0.019 0.1U 0.1U 0.1U 0.1UJ 0.0047 J 0.10U - - - - - 0.050 U 0.50 U 0.50 U 0.50 U 0.50 U
Toxaphene 0.0002 -- - - 1UJ 1U 1.0U - - - -- -- 5.0U 5.0U 50U 50U 50U

U - Analyte was not detected above the reporting limit.

J - Estimated concentration.
B - Analyte Detected in Method Blank
-- Not analyzed

N - Analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification”

L - Analyte present. May be biased low
R - Data Rejected
P - Discrepency in GC analysis. Lower value reported.

D - Sample diluted in the lab for analysis.
K - Analyte present. May be biased High.
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RUTH ASSOCIATES, INC.

Summary of Surface-Water Quality Data for Army Creek and Army Pond

Attachment Table 3-1 (continued)

Parameter BTAG Screening Level SWG

pg/! 10/04 1/05 4/05 7/05 10/05 1/06 4/06 7/06 10/06 1/07 4/07 10/09 10/10 10/11 10/12 10/17
Non-Halogenated VOCs (ug/l)
Benzene 370 05U 5U 5U 5U 5UJ ou iu iU 1u 1u 1u - - - - -
Toluene 2 05U 5U 5U 5U 5UJ ou 0.19J iU 1u 1u 1u - - - - -
Ethylbenzene 90 05U 5U 5U 5U 5UJ ou iu iU 1u 1u 1u - - - - -
Xylene (total) 13 05U 5U 5U 5U 5U ou 3u 3u 33U 3V 3U - - - - -
2-Butanone 14000 5U ou 10R 10R 0w ou 5U 5U 5U 5U 5U - - - - -
Acetone 1500 5U 20R 20R 20R 20R ou 5UJ 1u 5U 5UJ 5U - - - - -
Carbon Disulfide 0.92 05U 5U 5U 5U 5UJ ou v 1u 1u 1u 1u - - - - -
Cyclohexane 05U - - - - ou v 1u 1u 1u 11U - - - - -
Isopropylbenzene 26 05U - - - - ou 1U iU iU iU iu - - - - -
Methy-tert-butyl ether 11070 05K - - - - 113 v 1u 1u 1u 1u - - - - -
Methylcyclohexane 05U - - - - ou 1U iU iU iU 1U - - - - -
4-Methy-2-pentanone 170 5U 10 U 10 U 10U 10 UJ 10 U 5U 5U 5U 5U 5U - - - - -
Halogenated VOCs  (ug/l)
Bromoform 320 05U 5U 5U 5U 5UJ ou v 1u 1u 1u 11U - - - - -
Bromodichloromethane 05U 5U 5U 5U 5UJ ou 1u iU 1iu 1u 1u - - - - -
Carbon Tetrachloride 133 05U 5UJ 5U 5U 5UJ w0ou v 1u 1u 1u 1u - - - - -
Chlorobenzene 13 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
Chloroform 18 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
Dibromochloromethane 05U 5U 5U 5U 5UJ ou iu iU 1u 1u 1u - - - - -
1,2-Dichloroethane 100 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,1-Dichloroethane 47 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
cis-1,2-Dichloroethene 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
trans-1,2-Dichloroethene 970 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,1-Dichloroethene 25 05U 5U 5U 5U 5UJ ou 1iu 1u 1u 1u 1u - - - - -
1,2-Dichlorobenzene 0.7 05U - - - - ou iu iU 1u 1u 1u - - - - -
1,3-Dichlorobenzene 150 05U - - - - ou iu iU 1u 1u 1u - - - - -
1,4-Dichlorobenzene 26 05U - - - - ou iu iU 1u 1u 1u - - - - -
Chloroethane 05U 5U 5U 5U 5UJ ou 1R 1u 1u 1u 1u - - - - -
Tetrachloroethene 111 05U 5U 5U 5U 5UJ ou iu 1u 1u 1u 1u - - - = -
1,1,1-Trichloroethane 11 05U 5U 5U 5U 5UJ ou iU iU 1u 1u 1iu - - - - -
Trichloroethene 21 05U 5U 5U 5U 5UJ ou iU iU 1u 1u 1iu - - - - -
Vinyl Chioride 930 05U 5U 5U 5U 5UJ ou iU iU 1u 1u 1iu - - - - -
1,2,4-Trichlorobenzene 24 05U - - - - 10U iU 1U 1U 1U 1U - - - - -
cis-1,3-Dichloropropene 05U 5U 5U 5U 5UJ 10U 1U 1U iU iU 1u - - - - -
Methylene Chloride 98.1 0.27K 5U 5U 5U 5UJ ou iU 11U 10 1Ud 1Ud - - - - -
Trichlorofluoromethane 0.5U - -- - - 10U 1UJ 1U 1U 1U 1U - -- -- - -
Semi-Volatiles (ug/l)
1,1-Biphenyl 14 5U 5U 5U 5UL 5U 5U 5U 5U 5UL 5U S5UL 51U 50U 50U 50U 50U
2,2'-oxybis (1-Chloropropane) 5U 5U 5U 5UJ 5U 5UL 5U 5U 5UL 5U S5UL 51U 50U 50U 50U -
2,4-Dimethylphenol 5U 5U 5U 5UJ 5U 5U 5U 5U 5UL 5U 5UL 51U 50U 50U 50U 50U
2,4-Dinitrophenol 20U 20U 20UJ 20 UL 20U 20 UL 20U 20 UL 20 UL 20U 20 UL ou ou wou wou wou
2,6-Dinitrotoluene 81 5UJ 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 51U 50U 50U 50U 50U
2-Methylnaphthalene 4.7 5U 5U 5U 5UJ 5U 5U 5U 5UL 5UL 5U 5UL 51U 50U 50U 50U 50U
2-Methylphenol 13 5U 5U 5U 5UJ 5U 5U 5U 5U 5UL 5U 5UL 51U 50U 50U 50U wou
4,6-Dinitro-2-methylphenol 20U 20U 20U 20UJ 20U 20 UL 20U 20U 20U 20U 20 UL ou ou ou wou wou
4-Methylphenol 543 5U 5U 5U 5UJ 5U 5U 5U 5U 5UL 5U 5UL 51U 50U 50U 50U wou
Acetophenone 5U 5U 5U 5UJ 5U 5U 5U 5U 5U 5U 5UL 51U 50U 50U 50U wou
Atrazine 18 5UJ 5U 5U 5UL 5U 5UL 5UL 5U 5UL 5U 5UL 51U 50U 50U 50U wou
Benzaldehyde 5UJ 5U 5UL 5UL 5U 5U 5UL 5U 5U 5U 5UL 51U 5.0UJ 50U 50U wou
Benzo (a) pyrene 0.015 5U 5U 5U 5UL 5U 5UL 5UL 5UL 5UL 5UL 5UL 51U 50U 50U 50U 50U
Benzo (b) Fluoranthene 5U 5U 5U 5UL 5U 5UL 5UL 5UL 5UL 5UL 5UL 51U 50U 50U 50U 50U
Benzo (g,h,i) Perylene 5U 5U 5U 5UL 5U 5UL 5UL 5UL 5UL 5UL 5UL 51U 50U 50U 50U 50U
Benzo () Fluoranthene 5UJ 5U 5U 5UL 5U 5UL 5UL 5UL 5UL 5UL 5UL 51U 50U 50U 50U 50U
Bis(2-chloroethyl)Ether 0.019U 0.021 0.041 0.02UJ | 0.019 UL 5U 5U 5U 5UL 5U 5UL 51U 50U 50U 50U wou
Bis(2-ethylhexyl)phthalate 16 5U 5U 5U 5UL 5U 5U 5UL 5UL 5UL 5U 5UL 51U 50U 50U 50U 50U
Caprolactam 5UJ 5U 5U 5UL 5U 5UL 5UL 5UL 5UL 5U 5UL 51U 50U 50U 50U wou
Di-n-butyl phthalate 19 5U 5U 5U 5UL 5U 5U 5U 5UL 5UL 5U 5UL 51U 50U 50U 50U 50U
Di-n-octyl phthalate 22 5U 5U 5U 5UL 5U 5U 5U 5UL 5UL 5U 5UL 51U 50U 50U 50U wou
1,4-Dioxane - - - - - - - - - - - - - - - 20U
Dibenzo (a,h) Anthracene 5U 5U 5U 5UL 5U 5UL 5UL 5UL 5UL 5UL 5UL 51U 50U 50U 50U 50U
Diethylphthalate 210 5U 5U 5U 5UL 5U 5UL 5U 5UL 5UL 5U 5UL 51U 50U 50U 50U 50U
Hexachlorocyclopentadiene 5U 5U 5U 5UJ 5U 5UL 5U 5U 5U 5U 5UL 51U 50R 50U 50U wou
Indeno (1,2,3-cd) Pyrene 5U 5U 5U 5UJ 5U 5UL 5UL 5UL 5UL 5UL 5UL 51U 50U 50U 50U 50U
N-Nitrosodiphenylamine 210 5U 5U 5UJ 5UJ 5U 5UL 5U 5U 5U 5U 5UL 51U 50U 50U 50U 50U
Naphthalene 11 5U 5U 5U 5UJ 5U 5U 5U 5UL 5UL 5U 5UL 51U 50U 50U 50U 50U
Pentachlorophenol 0.5 5U 5U 5UJ 5UL 5U 5U 5U 5U 5UL 5U 5UL 51U 50U 50U 50U wou
Phenol 4 5U 5U 5U 5 UJ 5U 5U 5U 5U 5U 5U 5 UL 51U 5.0 U 5.0 U 5.0 U 10U
Biological Oxygen Demand (mg/l) - - 1.8 4.4 2.4 3.9 3 10 5 - - - - - - -
Field Parameters
Temperature (Degrees Celcius) 16.2 - 117 23.01 123 71 19.2 29.6 19.0 6.3 20.4 119 16.6 182 13.0 21.0
Conductivity (us/cm) 338 - 291 299 294 105 273 270 278 107 334 554 296 444 323 143
pH (standard units) 6.5-9 8.25 - 5.89 6.40 6.76 7.40 7.08 6.93 6.94 6.62 7.66 7.23 6.83 6.80 6.41 7.34
Dissolved Oxygen (mg/l) 5.38 - 7.55 1.78 3.83 9.93 7.45 7.44 7.03 9.36 10.55 3.24 3.18 5.89 9.58 4.75
ORP (mV) -7.3 - 51 76.9 -24 160 82 55 37 42 77 48 53 67 39 141

U - Analyte was not detected above the reporting limit.

J - Estimated concentration.
B - Analyte Detected in Method Blank
-- Not analyzed.

UL - Not detected, quantitation limit is probably higher

D - Sample diluted in the lab for analysis.
K - Analyte present. May be biased High.
L - Analyte present. May be biased low
R - Data Rejected
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Summary of Surface-Water Quality Data for Army Creek and Army Pond

Attachment Table 3-1 (continued)

Parameter BTAG Screening Level SWG

g/l 10/04 1/05 4/05 7/05 10/05 1/06 4/06 7/06 10/06 1/07 4/07 10/09 10/10 10/11 10/12 10/17
Dissolved Inorganics (pg/l)
Aluminum 87 44U - 119U 18.7UJ 27.1U 83.7U 50.5U 37.6U 200U 43.0U 111U 200U 200U 200 U 200U 200 U
Antimony 30 2U - 38U 3.7UJ 16U 1.2U 11U 1.8U 12U 17U 21U 60.0 U 60.0U 60.0 U 60.0U 60.0 U
Arsenic 5 18U == 3U 3.7UJ 2U 2.4 16U 28U 26U 22U 28U 10.0U 100U 10.0U 100U 10U
Barium 4 52.6 - 511 59.4J 70.5 17.9 48.3 47.3 55.1 30.6 67.5 46.3J 66.7 J 62.7J 52.3J 36.4J
Beryllium 0.66 0.1U - 0.1U 0.59 UJ 02U 0.38U 0.65U 0.62U 0.10U 0.30U 0.20U 50U 50U 50U 0.76 J 50U
Cadmium 0.25 02U - 0.4U 0.5UJ 02U 0.23U 0.20U 0.40U 0.20U 0.20U 0.40U 50U 50U 50U 50U 50U
Calcium 116000 18600 - 17200 20100J 18000 6150 13500 17800 19000 11100 22300 22700 21800 31800 19500 10300
Chromium 85 05U - 16U 11U 0.6U 0.72U 0.60 U 0.50 U 0.77U 0.60 U 0.30U 100U 10.0U 100U 100U 10.0U
Cobalt 23 50 U - 11U 11U 0.75 0.50 U 0.40 24 0.65U 0.40U 0.90U 50.0U 50.0U 50.0 U 50.0U 50.0 U
Copper 9 05U - 0.99 0.83J 1.2 2.4 22U 1.7 34U 33U 12U 250U 250U 1337 25U 25U
Iron (mg/l) 0.3 0.011U 0.713 0.207 U 0.571J 1.29 0.159 0.390 0.112 0.0663 U 0.295 0.108 U | 0.100U 0.148 0.124 0.0877 J | 0.204 K
Lead 25 09U - 12U 1.6 UJ 11U 10U 10U 19U 16U 12U 15U 100U 10.0U 100U 10.0U ou
Magnesium 82000 7060 - 6240 8780 J 7410 2090 5070 6760 7090 3950 8610 9900 7630 9530 6850 34407
Manganese (mg/l) 0.12 0.173 0.339 0.263 0.190J 0.322 0.0404 0.188 0.126 0.163 0.0787 0.164 0.0865 0.116 0.220 0.149 0.0833
Mercury 0.026 02U - 0.1U 0.1UJ 01U 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U 0.20U 0.20U 0.20U 0.20U 0.20U
Nickel 52 05U - 36U 2917 2.6 15 2.0 1.4 19U 22U 25 40.0U 2.1 40.0U 1.6J 157
Potassium 53000 3560 - 31407 3580 J 4270 1810 3520 4390 4160 2910 24200 47907 3090 J 27303 3510J 6050
Selenium 1 26U - 1.7U 457 43U 33U 18U 22U 25U 21U 27U 35.0U 35.0U 35.0U 35.0U 35.0U
Silver 3.2 0.7U - 14U 13U 02U 0.50U 0.50U 0.30U 0.53U 0.40U 12U 100U 100U ou 100U ou
Sodium 680000 24100 - 26900 26800 J 18700 6130 17300 17700 17900 11300 43300 36000 32400 32200 30900 11700
Thallium 0.8 19U - 29U 4U] 45U 39U 21U 36U 33U 34U 29U 250U 250U 250U 250U 250U
Vanadium 20 0.4U - 1U 0.96J 05U 0.85 0.59 U 0.78 0.40U 0.67U 0.50 U 50.0U 50.0U 50.0U 50.0U 50.0U
Zinc 120 8.7 -- 10.7 U 5.3 UJ 13.1 11 6.1 77U 6.2 10.7 U 8.8 60.0 U 12.10 7.9] 60 U 10J
Pesticides/Herbicides (pg/l)
4,4'-DDD 0.02U 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
4,4'-DDE 0.02U 0.02U 0.02U 0.0039J | 0.0077J | 0.020U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
4,4-DDT 0.0005 0.02U 0.02U 0.02U 0.02 UJ 0.02U 0.020U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
Aldrin 3 0.01U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - - 0.050U | 0.050U | 0.050U | 0.050U | 0.050U
alpha-BHC 0.01U 0.01U 0.01U 0.01UJ 0.01U 0.010U - - - - - 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Alpha-Chlordane 0.01U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - - 0.050U | 0.050U | 0.050U | 0.050U | 0.050 U
beta-BHC 0.01U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - - 0.050U | 0.050U | 0.050U | 0.050U | 0.050 U
delta-BHC 141 0.01U 0.01U 0.01U 0.01UJ 0.01U 0.010U - - - - - 0.050U | 0.050U | 0.050U | 0.050U | 0.050 U
Dieldrin 0.056 0.02U 0.0083 J 0.02U 0.0071 JN 0.02U 0.020U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
Endosulfan | 0.051 0.01U 0.01U 0.01U 0.01UJ 0.01U 0.0035J - - - - - 0.050U | 0.050U | 0.050U 0.017J 0.050 U
Endosulfan 1I 0.051 0.02U 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
Endosulfan sulfate 0.02U 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
Endrin 0.036 0.02U 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
Endrin Aldehyde 0.02U 0.02U 0.02U 0.02 UJ 0.02U 0.020 U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
Endrin Ketone 0.02U 0.02U 0.02U 0.02 UJ 0.02U 0.020U - - - - - 0.10U 0.10U 0.10U 0.10U 0.10U
gamma-BHC (Lindane) 0.01 0.01U 0.01U 0.01U 0.01UJ 0.01U 0.010U - - - - - 0.050U | 0.050U | 0.050U | 0.050U | 0.050 U
gamma-Chlordane 0.01U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - - 0.050U | 0.050U | 0.050U | 0.050U | 0.0037J
Heptachlor 0.0019 0.01U 0.01U 0.01U 0.01 UJ 0.01U 0.010U - - - - - 0.050U | 0.050U | 0.050U | 0.050U | 0.050U
Heptachlor Epoxide 0.01U 0.01U 0.025J 0.01 UJ 0.01U 0.010U - - - - - 0.050U | 0.050U | 0.050U | 0.050U | 0.022K
Methoxychlor 0.019 01U 0.1U 01U 0.1UJ 0.1U 0.10U -- - - - - 0.050 U 0.50 U 0.50U 0.50U 0.50U
Toxaphene 0.0002 -- -- -- 1UJ 1U 1.0U -- -- -- -- -- 5.0U 50U 5.0U 50U 50U

N - Analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification"

U - Analyte was not detected above the reporting limit.

J - Estimated concentration.
B - Analyte Detected in Method Blank
-- Not analyzed

D - Sample diluted in the lab for analysis.

K - Analyte present. May be biased High.

L - Analyte present. May be biased low

R - Data Rejected
P - Discrepency in GC analysis. Lower value reported.
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